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1
Abstract

Tetanus is a bacterial infection characterized by muscle spasms, also
known as lockjaw, through the open wounds the bacteria enter the body. The

bacteria cause muscles to increase in size, which leads to spasms

The study aims to evaluate the effect of program education to enhancing
Primary health care providers' knowledge regarding tetanus disease and

tetanus toxiod vaccines.

A Quantitative research used quasi-experimental design was conducted
in the preparation of an education program for primary health care providers
about tetanus and tetanus toxoid vaccines at primary health care centers in
AL-Hilla city. The study was carried out from 12" February 2020 to 28"
May 2021

A Non probability (purposive sample) (40) of primary health care
providers were selected from primary health care center. The sample of the
study was divided into two equal groups of (20) health care provider for both
the study group who were exposed to the educational program and (20)

health care provider as the control group.

The program for Tetanus disease and Tetanus toxoid Vaccines in
Primary Health Care Centers includes four lectures. Each one is comprised
of an outline that include introduction, content, objectives, place of the
lecture, teaching method, demonstration used for teaching and a time

consume.

A questionnaire was created to evaluate primary health care providers
Knowledge about Tetanus disease and Tetanus toxoid Vaccines in Primary
Health Care Centers. The educational program and the questionnaire were
validated through a panel of (14) experts. The test-retest reliability is

obtained by the questionnaire equivalences.



Data was analyzed by descriptive statistical data analysis methods such
as frequencies, percentages, and mean scores, as well as inferential statistical

data analysis methods such as Chi-squared test and regression analysis.

The results of this study revealed that the number of females higher than
male and the age of health care provider who have been participated in the
study between (18-27 and 38-47 years), In addition, the study group's mean
total score in post-test was (1.8) whereas although it was (1.2) in pre-test,
and the control group's mean total score in post-test was (1.2), whereas it was
(1.2) in pre-test (1.21). (1.2). When compared to the control group's pre-test
and post-test results, which remained relatively unchanged, this indicates a
difference between pre-test and post-test in the study group where primary
health care providers attended two sessions of educational program;
additionally, the assessment of response rate has changed dramatically from

failing to pass in the majority of items.

The study concludes that this educational program of tetanus disease
and tetanus toxoid vaccines in primary health care centers had an effect on
primary health care providers' knowledge in the study group after its

application.

The study recommends the enrolling of primary health care providers
In training sessions to improve their expertise and keep them up to speed on

vaccines, particularly those for tetanus illness and tetanus toxoid.
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Chapter One

Introduction

1.1. Introduction

Tetanus is a serious infection caused by the bacterium Clostridium
tetanus. The spores of bacteria tetanus are found everywhere in the
environment, including dust, soil, manure. These germs develop to enter
the body through skin cracks, usually over contaminated body injuries
(Collins, et al., 2016).

Through the open wounds the bacteria enter the body. The bacteria
cause muscles to increase in size, which leads to spasms, stiffness, and
curvature of the spine. Ultimately, breathing becomes additional difficult,
and convulsions occur frequently, this is called Neonatal tetanus. Most
children who contract the disease die, neonatal tetanus is mainly communal
in rural area wherever greatest births take place at home without passable
germ-free procedures. The World Health Organization (WHQ) estimated
that newborn tetanus murdered approximately 128,000 children in 2004
(WHO, 2010).

Many vaccine-preventable diseases cause substantial morbidity and
mortality in pregnant women, neonates, and infants. However, vaccination
of very young infants by direct immunization is limited by poor
Immunogenicity and interference from maternal antibody (Chu & Englund,
2014).

During pregnancy, immunization has the ability to protect the mother,
fetus and child through placental transfer of maternal immunoglobulin G
(1gG). During the first six months of an infant's life, Maternal 1gG offers

passive immunity until the infant is able to completely react to the vaccine.



Chapter One: Introduction [ 3 |

Maternal immunization can also reduce illness in pregnant women as well

as in fetuses. (Haberg et al., 2013).

Tetanus may be avoided by means of immunizing girls of
reproductive age towards it, either for the duration or earlier than being
pregnant. The transmission of tetanus antibodies to the fetus protects both
the mother and the newborn (WHO, 2010).

Policies of Immunization chosen to reduce vaccine preventable
diseases in mothers, their children include immunization during pregnancy
and immunization of all caregivers to the infant or "cocoon”. Benefits to
the infant from immunizing the mother directly through passive transfer of
antibodies to the mother and indirectly by preventing disease transmission
via the infected mother (Healy, 2013; Healy & Baker, 2006; Zaman, et al.,
2008). Both strategies are recommended for the prevention of tetanus,
influenza, and whooping cough (CDC, 2011; Williams, et al., 2014).

Primary health care providers (HCP) achieved outstanding
Immunization coverage among children. Sadly, vaccine coverage among
adults is significantly delayed (CDC, 2011). Pregnant women pose a
particular challenge to immunization, due at minimum in part to the
reticence of both healthcare providers, pregnant women (Broughton DE, et
al., 2009; Esposito S, et al., 2007).

People who recover from tetanus do not have natural immunity and
can be infected again, therefore need to be immunized. To be protected
throughout life, an individual should receive three doses of DTP in infancy,
followed by a booster containing tetanus toxoid (TT) — at school-entry age
(4-7 years), in adolescence (12—-15 years), and in early youth (Report on
the Committee of Infectious Diseases, 2000; WHO, 2010).
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Tetanus, vaccine preventable and lifestyles-threatening, continues to
endanger pregnant women's lives and fetuses, notably in regions with low
coverage tetanus toxoid immunization (TT). The bacteria Clostridium
tetanus causes tetanus, a widespread infectious illness (Cook et al., 2001).
The sickness is greater commonplace in regions with terrible sanitation.
(Sheffield & Ramen, 2004).

Initiatives to eradicate maternal and newborn tetanus have been
pursued by WHO and other organizations. A significant contribution to
this initiative is the "Eliminate Maternal and Neonatal Tetanus by 2005"
(MNTE by 2005) program. Founded by the World Health Organization, the
United Nations Population Fund (UNFPA) and the United Nations | as a
joint initiative (WHO, 2012).

An acute, exogenous disease that produces Clostridium. Neonatal
disease, usually appears during the initial two weeks of life and involves
general stiffness and convulsions in the In most cases, the lack of medical
attention before death (Koenig, et al., 1998; Wilson, 2005).

Global vaccination programs have reduced the global burden of
tetanus neonatal death and are still doing so; Estimates show a decrease
from about 146,000 in 2000 to 58,000 (CI: 20,000-276,000) in 2010
(Stanfield JP, et al., 1973). However, because tetanus spores are ubiquitous
in the environment, eradication is not, and biologically highly viable

Immunization coverage remains essential (Muhammad, et al., 2017).

Tetanus toxoid (TT) is a vaccine that is given to people in several
forms. Unlike most other vaccines on the national vaccination schedule,
DPT, TT, TD, DT, or in all age groups. Given how frequently it is given,
beginning in childhood, it is critical to understand the various tetanus
Immunization schedules in order to identify when the next dose is required.

However, when a person sustains an injury, they are only given a single
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dose of TT and are not required to complete the rest of their tetanus
Immunization regimen. The explanation could be that the person has
forgotten about their latest TT dose, or that primary health care providers
were unaware of the proper tetanus immunization schedules to follow, or
that even if they were, they were not given adequate information for the
general public. Anaphylaxis might occur as a result of these unexplained
recurrent TT infusions. With this in mind, it was decided to compare the
general public's awareness of tetanus vaccine to that of health care

practitioner (Kumar et al., 2005).

In most developed countries, the TT wvaccination program is
introduced as a supplemental operation as part of the normal vaccination
program. Since the early 1970s, TT vaccination among women has
remained low because of demographic, social, cultural and economic
factors, despite substantial resources been invested in the routine

vaccination program in India (Maral, et. al., 2001; Vandelaer J,et.al., 2003).

Tetanus toxoid vaccination has been part of the habitual immunization
software in New Zealand (NZ) due to the fact that 1958, it has been
supported since 1960. Since the 1940s and 1950s, tetanus toxoid (TT) has
been provided as a voluntary vaccine to persons serving in the military.
The National Immunization Schedule (the Schedule), which began with
four childhood doses in 1960, has expanded the number of doses given
over the decades. (Ministry of Health, 2006; Ministry of Health, 2018).

Children in New Zealand now obtain 5 dose of tetanus vaccination
from the age of six weeks to twelve years as part of the Tetanus
Vaccination Schedule, which began in January 2019. Antigens from
diphtheria toxoid and acellular pertussis are commonly given with tetanus
vaccinations (DTaP or Tdap). Additional tetanus-diphtheria (Td)

vaccination doses are funded for people aged 45 to 65. Tdap is given as a
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part of pertussis care for each pregnancy whilst a tetanus-inclined damage
occurs more than five years after a previous booster, and TD is given whilst
a tetanus-susceptible harm takes place greater than 5 years after a previous
booster (Nowlan, 2019).

In India, 75 percent of pregnant women receive antenatal care, 59
percent of women receiving the Trinidad and Tobago vaccine and 52
percent of births appeared by accomplished health personnel results in a
neonatal mortality rate (32.2) per 10,000 live births and a rate a Women
mortality 200 per 100,000 live births (Singh et al. 2012). The disease is
thought to have caused 128,250 new births and 30,000 maternal deaths in
Africa and Asia in 2004 (Zarukustas, 2008).

Those mean have been decrease than the Nineteen Eighties highs,
when the disease claimed the lives of greater than half of 1,000,000
toddlers (Roper et al., 2007). whilst the load of maternal and neonatal
contamination, as well as tetanus-related death, remains high in
impoverished nations, recent research have found lower levels of
immunization in affluent countries with widespread vaccination programs,
such as Austria (Prusa et al., 2011).

Any gaps, or lack of knowledge around vaccine indications,
contraindications and side effects on the vaccinator’s behalf can have a
significant detrimental impact on vaccination rates (Goodyear-Smith, et al.,
2009). Staying updated with the current vaccination schedules and
guidelines can also be difficult for some healthcare providers, and
vaccination coverage is impacted by the insufficient knowledge of the
benefits of vaccination among healthcare providers (Paterson, et al., 2016).
Patient dissatisfaction with the advice provided by doctors with regards to

vaccines is one of the most prominent reasons for low vaccine acceptance
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rates. On the other hand, a doctor’s recommendation to receive a vaccine 1S

also the strongest predictor of vaccination (Camilleri,et al., 2018).

This demonstrates the important influence healthcare providers can
have to help increase the uptake of vaccines. Unfortunately, some
healthcare professionals especially homeopathic practitioners (Dube E, et
al., 2015; Lee C, et al., 2018), and practitioners of some complementary or
alternative medicines and therapies hold negative attitudes towards
vaccination, even despite official position statements from their
professional organizations which support the use of mainstream evidence-
based vaccines. These providers consider vaccines against certain diseases
ineffective, which contributes to lower vaccination uptake amongst their

patient cohort (Jones L, e al., 2010).

Systems barriers: The most obvious system barriers are those affecting
the supply and distribution of vaccines. In jurisdictions where vaccines are
not subsidized or provided free of charge, costs remain a considerable
barrier, especially for those who are not covered by health insurance. The
strict vaccine storage requirements (e.g. maintaining cold chain) and lack
of trained personnel to administer the vaccine also represents a major

challenge for some developing countries (Esposito, et al., 2014).

Inadequate stock or delayed production and supply of some vaccines
(e.g. for influenza, tetanus, pneumococcal and measles) have also been
reported due to the lack of manufacturing capacities in some countries
(Smith,et al., 2011). Vaccination coverage is also influenced by the lack of
adequate systems for supporting patient health literacy (e.g. to understand
complex vaccine schedules). The other barriers to achieving vaccination
requirements in a timely manner are the missed opportunities for
administering vaccines or inadequate reminder/recall systems for those

whose vaccines are overdue (Esposito, et al., 2014).
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Missed vaccination opportunities occur when there is any contact with
health services, but that did not result in an eligible patient receiving the
needed vaccine(s). A secure, timely and reliable population-based system
to collect and consolidate vaccination data, with the ability to activate
effective reminders or recalls for patients to receive vaccinations is
urgently required (Esposito S, et al., 2014). Unfortunately, such systems
are not well developed or fully adopted in many countries. Missed
vaccination opportunities are predominant in adolescents as they are no
longer followed by paediatricians and often do not require ongoing medical
care (Wong, et al., 2013).

As part of its call for nurses’ greater involvement in both health
promotion and primary health care, ICN has long advocated that nurses can
and do play a critical role in immunization the world over. In fact, some
parts of the world rely solely on nurses to manage their immunization
programmes, including training and supervision of other health care
workers to administer vaccination (ICN, 2013). However, there is more to
be done and today, since 1 in 10 infants did not receive any vaccines in
2016, with the proportion of children who receive recommended vaccines
not increasing since then, and since adult vaccination is highly
underutilized (WHO, 2018), it is clear that Primary health care providers
and other health care professionals must pay more attention to

Immunization as a public health intervention.

Indeed, given nursing’s current involvement in all aspects of
Immunization, its extensive presence across health care sectors, and high
public trust, ICN believes that increasing and enhancing the engagement of
Primary health care providers in the full spectrum of immunization
activities (ICN, 2013), as part of their expanding role in primary health

care, is a key strategy for improving global immunization rates.
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This spectrum of immunization activities includes: awareness raising
and public advocacy related to the importance of immunisation; active
health education; dispelling myths; assisting individuals in the management
of their immunisation schedules; administering vaccinations; prescribing
vaccinations; overseeing vaccination programmes; supervising others on
the immunisation team; and advising on immunisation programmes and
strategies. Primary health care providers are involved in all of these
activities, to a greater or lesser extent in countries around the world (ICN,

2013) and have a critical role to play in increasing immunisation reach.

It is ICN’s position that nursing can influence vaccination rates
globally and, as such, has developed a comprehensive immunisation
strategy (ICN, 2016). However, just as the public has become complacent
about immunisation given its apparent simplicity, focus on prevention and
high publicity of adverse events, so too in some cases has nursing. With so
many other high tech and complex interventions that make up nursing’s
knowledge and skill set, immunisation in some contexts is not given the
attention it deserves as one of the most cost effective and successful

interventions in the world.

1.2. Importance of the Study

Out of every 10 individuals that develop it, tetanus is a rare but highly
dangerous disease. Owing in part to tetanus vaccines, tetanus deaths have
decreased by 99 percent since 1947 in the United States.The World Health
Organization estimates that tetanus caused about 49,000 newborn deaths in
2013, which is less than 94% of the cases recorded in 1988, when nearly
787,000 newborns died from tetanus in the first month of life (WHO,
2015).



Chapter One: Introduction [L10 ]

According to estimates from the global Burden of disorder observe
released in 2015, tetanus caused extra than fifty six,000 deaths global in
2015, with 79 percent of those deaths occurring in Sub-Saharan Africa and
south Asia (Kyu, et al., 2017). Since 1961, when the national tetanus
Immunization program was implemented, the number of cases has
dramatically decreased in the United Kingdom; between 2002- 2018, 118
cases and 13 deaths were registered in England and Wales (PHE, 2019).

The occurrence of tetanus is worldwide, but it is a common problem
in areas that are densely populated in hot climates in which the soil is rich
in organic matter. The incidence of tetanus in England and Wales
decreased following the introduction of national immunization in 1961. By
law, tetanus became a notifiable disease in October 1968 in the UK. On
average, six cases of clinical tetanus per year were reported in England and
Wales between 1992 and 2002.Although the number of cases reported is
declining, there is evidence that many cases are not being reported. Rushdy
et al estimated the under-reporting to be between 54-64%.(Mallick &
Winslet, 2004).

Prior to tetanus toxoid create in 1924, tetanus had elevated morbidity
and mortality rates worldwide. The first vaccine was not very successful
and had serious adverse effects. In 1938, a better and safer version became
available. It was widely used for soldiers during World War 11 in the 1940s,
resulting in a tetanus reduction of 95 percent. Tetanus toxoid is

internationally known as the safest toxin (Callison & Nguyen, 2020).

Toxoid tetanus is used as a vaccine in conjunction with diphtheria and
whooping cough. There are actually five vaccines containing toxoid tetanus
(DTaP, DTP, Tdap, Td, and DT). D for diphtheria, T for tetanus, P for

whooping cough, and a for cell. The mark is as follows. For this vaccine,
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the lower cases p and d just mean reduced toxin. DTP (diphtheria, tetanus,
and whooping cough) has been administered as a result of 1948 to 1991.
Owing to the elevated adverse injection response to redness, swelling, and
discomfort around the site, it was discontinued. Two new vaccines were
replaced in 1992, TDaP and DTaP (Callison & Nguyen, 2020).

Despite the fact that tetanus toxoid is rarey and so important due to
Immunization, people can still get sick. When this happens, complications
can be severe, even fatal. People who experience it can have breathing
problems and intense muscle spasms that are powerful enough to break a
bone.Tetanus can also cause paralysis (Rhinesmith & Fu, 2018). Tetanus

has no treatment. Tetanus is best prevented with vaccination.

Tetanus in newborns is still a leading cause of death in the world.
great discounts in Neonatal tetanus deaths had been stated following
enormous will increase in tetanus toxoid immunization insurance, even
though the diploma of evidence for the results of tetanus toxoid
Immunization mortality is low, as just two research were evaluated within

the Cochrane overview (Blencowe, et al., 2010).

Even before a tetanus vaccination was available, proper delivery
techniques and umbilical cord care were helping to reduce newborn tetanus
in most of Europe and North America. The vaccine's introduction in high-
income countries has resulted in additional decreases, but it has also
opened doors for advancement in low-income places (WHO, 2006; Offit &
DeStefano, 2013).

The toxoid (inactivated toxin) vaccine was originally created in 1924,
(Roper M, 2009). It has become first made commercially available in 1938
and turned into widely hired for the duration of world conflict Il. In the

past, due Nineteen Forties, it became combined with the diphtheria and
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pertussis vaccine to create the triple DTP vaccine, that's now used in many
pediatric immunization packages (WHO, 2006; Offit & DeStefano, 2013).

The placenta actively transports tetanus antitoxin from the inoculated
mother to the fetus, offering passive safety against tetanus during the new
child period and the primary month or of existence. on the time of
shipping, maternal and newborn tetanus antibody concentrations are
generally identical (Ray B, et al.,, 2009). however, in the context of
maternal malaria and HIV infections, the transmission of placental
antibodies can be inhibited (Verma & Khanna, 2012).

1.3. Statement of the Problem

Effectiveness of an Education Program for Enhancing Primary health
care providers Knowledge Regarding Tetanus disease and Tetanus toxoid

Vaccines at Primary Health Care Centers in Hilla City.

1.4. Objectives of the Study
The study aims:

1- To evaluate the effect of program education to enhancing Primary
health care providers knowledge regarding tetanus disease and Tetanus

toxoid Vaccines.

2- To find out statistical differences between Primary health care providers
knowledge regarding tetanus disease and Tetanus Vaccines among study

and control group.

3- To find out the association between primary health care providers
knowledge regarding tetanus disease and Tetanus toxoid Vaccines and their

demographic characteristic.
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1.5. Definitions of Terms:

1.5.1. Effectiveness:
Theoretical Definition

It is the ability to produce the result desired or the ability to produce
the output desired. If something is deemed good, it means that it has an
expected or predicted outcome, or it generates a deep and vivid impression.
(Dictionary.com, LLC, 2011).

Operational Definition

The ability to be successful and produce the intended results for

enhancing health staff knowledge Regarding Tetanus Vaccines.

1.5.2. Education program
Theoretical Definition

Health education is any set of learning experiences designed to help
individuals and communities improve their health, by increasing their
knowledge or influencing their knowledge (Green and Kreuter, 1999;
Kumar & Preetha, 2012).

Operational Definition

Is defined as a series of educational activities organized to achieve a pre-

determined goal or to complete a specified set of educational tasks.
1.5.3. Enhancing

Theoretical Definition

The quality, value, or degree of an increase or

improvement (Downing, 2011).
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Operational Definition

It means improving primary health care providers' knowledge by

adding information related to the tetanus toxoid vaccine.
1.5.4. Health Care Provider

Theoretical Definition

It is the person who offers individuals, families, or communities
preventive or curative health care services that can also include education,
assistance, pharmacy . There are many different categories of providers of
health care, ranging from physicians, obstetricians/gynecologists, physician
assistants, nurse practitioners, licensed professional nurses, registered
nurses, (WHO,2006; AAMC, 2018).

Operational Definition

An individual that provides preventive, curative, promotional or
rehabilitative health care services in a systematic way to individuals,
families, or communities. An individual health care provider may be a
healthcare professional in medicine, nursing, or allied health professions.
Primary health care providers may also be public / community health
professionals. Institutions include hospitals, clinics, primary care centers,

and other service delivery points.
1.5.5. Knowledge

Theoretical Definition

Is a feeling of familiarity, perception, or comprehension of someone
or something, such as facts (descriptive knowledge), skills (procedural
knowledge), or things (acquaintance knowledge). Information can be
obtained in a variety of ways and from a range of sources, including but not

restricted to, interpretation, reason, recollection, testimony, scientific
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inquiry, schooling, and practice, according to most accounts. Epistemology
Is the metaphysical study of knowledge. A theoretical or functional
understanding of a topic is referred to as data (knowledge definition,
American English, 2010).

Operational Definition

It is the degree to which the primary health care provider in primary
health center perceives information and instruction related to the tetanus

disease and tetanus toxoid vaccine
1.5.6. Tetanus

Theoretical Definition

It is an acute illness caused by Clostridium tetanus formed by an
external toxin. Infection of newborns typically occurs through exposure to
the globally detected tetanus germs in the soil of the unused umbilical cord
stub, and neonates need to obtain antibodies from the mother through the

placenta to protect them at birth (Blencowe H, et al., 2010).
Operational Definition

Is a severe Painful muscle tightening, generally in the body, caused
by bacteria. It can contribute to the jaw being "locking" so that the patient

cannot open or swallow his mouth.
1.5.7. Tetanus toxoid Vaccine

Theoretical Definition

It is an ineffective vaccine that prevents tetanus infection.Since then,

Immunization programs with TTCVs have achieved great success in
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preventing maternal and neonatal tetanus (MNT) as well as associated
tetanus (WHO, 2017; Ogden et al., 2020).

Operational Definition

Tetanus is a debilitating, bacteria-induced illness. The tetanus toxoid
vaccine exposes the person to a small amount of bacteria (or a bacterial

protein) that allows the body to develop immunity to the disease.

1.5.8. Primary Health Care Centers
Theoretical Definition

It is a community-wide approach to health and well-being focused on
people, families and communities' needs and desires. It discusses the wider
health determinants and focuses on holistic and interrelated physical,

mental and social health aspects and well-being (June, 2020).
Operational Definition

It is the basic unite that provide essential health care that is entirely
accessible to individuals and families in the local community in ways that
they can accept and with their full commitment and at the price that local

community members and the entire nation's population can afford.
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Chapter Two

Review of Literature
2.1.: Theoretical Framework

Although there are many different theories of health promotion that
enhancing heath and knowledge for human so the intervention-based model:
the Tannahill model was one of the important theories that enhancing health

and change health behavior.

In the 1980s, Andrew Tanahill used a model for health improvement
consists of three interrelated fields of activity:education of health, prevention
and preservation of health. This was done in response to a focus review in the
literature from health education and prevention to health protection and
promotion of health. To change knowledge, beliefs, attitudes and behavior, the
health education is designed to facilitates health. Therefore, disease
prevention, including primary, secondary and tertiary prevention, is aimed at
reducing risk factors and reducing disease outcomes. The focus of health
security is on tax and legal regulations, voluntary practice policies and codes
targeted to avoiding ill health and encouraging well-being. Tanahill (2009)
stresses that public strategies that allow access to accommodation, work and
caring of health in an equal way. The model of Tannahill was criticized as

being explicitly within the reductionist model (Rawson, 1992).

The scientific model in that it pays insufficient interest to network-
primarily based factors. In reaction to these opinions, Education in his
definition includes health education and interventions designed to promote
empowerment, such as resilience, self- esteem, and life skills. Services and
amenities include preventative care, while products include those that enhance
health along with those that damage it (Tannahill, 2009).
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The appropriateness of combining health promotion and disease
prevention in arriving at a concept and developing a framework for District
planning was recently highlighted in this journal (Pledger G & Watson H,
1986). This isn't a new concept. Prevention has always been at the heart of the
work of health promotion groups/teams and the like (Tannahill , 1985)
(indeed, ‘health promotion' has all too frequently been a repackaging of

preventive medicine).

Furthermore a comprehensive model of health promotion, incorporating
prevention, presented at the 1984 Autumn Conference of the Faculty of
Community Medicine, has been published elsewhere, (Tannahill A, 1984;
Tannahill A, 1985) and has gained widespread popularity. The present paper
serves to bring this model to a wider audience, to present developments within
and around the construct, and to demonstrate its practical applicability in

shaping health promotion action.
2.1.1. The model of Tannahil

In keeping with the concept (Tannahill A, 1985), fitness merchandising
includes three overlapping regions of activity: health schooling, prevention,
and protection the first two of these phrases are famous and were mentioned

intensive someplace else (Tannahill A, 1985; Tannahill A, 1986).

Health protection consists of felony or fiscal controls, other laws or
rules, or voluntary codes of practice geared toward enhancing suitable fitness
and/or stopping unwell health. That is very an awful lot the subject of the
superb public fitness regulatory culture, but the high-quality measurement of
properly-being is integrated into the spirit of the definition of fitness by using
the sector fitness enterprise. (WHO, 1948).

The model has been widely cited or adopted (Naidoo, 1994; IIHP, 2001). It

has been used in undergraduate and postgraduate teaching in and beyond the
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UK, and specimen essays/case studies can be bought through various
commercial websites. On the other hand, the model has been described as

representing ‘simplistic linguistic juggling’(Rawson, 1992).

He has also heard it criticized as not being a model in the sense of a
particular approach to health promotion. However, he intended it as a uniting
construct rather than the encapsulation of a single ideology, and as a counter to
the sterile argument that health promotion and prevention should be seen as
separate, even opposing, fields of endeavour (an example of a tendency in
public health to waste time, energy and opportunities through a divisive ‘this
or that” mindset, when more would be gained through an integrating
development has been increasing attention to the place of clinical services and
pharmacological treatments in prevention. Also, the explicit focus in modern-
day public health policy on reducing health inequalities and improving life
circumstances is consistent with health protection as cast within the model,
incorporating fundamental aspects of public policy making such as housing,
employment and tackling poverty(Downie,1996). Such examples help to

explain why the model has continued to be used in teaching and training.

Moreover, its applicability to health, disease and behaviour topics,
lifestages, population groups, settings and geographical areas alike is a
practical strength in clarifying the scope of health promotion action with a
range of students and professionals. That said the model does not wholly cover
community-based and community-led efforts to improve health, except insofar
as these are fostered through policy making, contributed to through collective
health education, or manifested in preventive services. A relevant point here is
that at the time the model was devised, health-related community development
was presented in literature as an approach to health education (Hopson &
Scally, 1981).
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One account of the model described its origins as lying ‘clearly within a
medical context. However, | believe that it has helped people from medical or
other clinical backgrounds to recognize the non-clinical dimensions of health
promotion, and people from non-clinical backgrounds to see the place for
clinical-type interventions as part of the overall mix. It has been interesting to
consider how the model has withstood the tides of change. Strikingly, the
prevailing vocabulary has undergone another transformation, in the UK at
least: just as ‘health promotion’ eclipsed older terms two decades ago, it has

now been largely superseded by ‘health improvement’(Beattie, 1996).

Again, an abrupt shift has brought confusion: health improvement is
variously seen as a field of activity, a goal, or both. I welcome the emphasis on
‘health improvement’ as a uniting goal for prevention, enhancement of
positive health, and a population perspective on treatment and health care.
Nonetheless, I still see value in taking ‘health promotion’ to cover the first two
of these things; and the term remains in use internationally, as seen for
instance in the name and work of the International Union for Health Promotion
and Education. Another semantic trend has been the application of ‘health
protection’ to efforts to control infections and environmental hazards. I took
the term, with a wider meaning, from the USA, and defined it as ‘legal or
fiscal controls, other regulations and policies, and voluntary codes of
practice(US Department of Health. 1978).

A number of developments in health promotion/ health improvement can
be construed as practical demonstrations of the model’s spheres and domains.
Taking tobacco control as an illustration, the health protection sphere has been
exemplified by the legislation to make enclosed public places smokefree.
Within prevention, there has been unprecedented investment in specialist
smoking cessation services. Health education has raised awareness of the

dangers of active and passive smoking, encouraged smokers to use smoking
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cessation services, and promoted support for tobacco control among the public
and decision makers. The positive health aspects of the model were not been
highly visible in the tobacco control drive. In dealing with the largest single
preventable cause of serious ill-health and premature death, it has been
Important to make a case for action based on harm. Nevertheless, smoking
cessation services should highlight positive health benefits of not smoking,
and foster ‘positive health attributes’ of the sorts mentioned in the description

of the model’s positive health education domain (Tannahill, 2000).

2.1.2. The link of the model with public health

It became recommended to the writer that the wversion can be
implemented to the public health area at the least as nicely, conventional
public health activities (which includes the manipulate of communicable
ilinesses, as well as 'new public health' are included. As a result, a proposal to
the Acheson Inquiry was made recommending that the notion be used as a

theoretic and practic foundation for public health (Tannahill, 1988).
2.1.3. The model in action

The concept works best in key contexts and among important populations
to build integrated health promotion/public health programs (e.g.workplace,
disadvantaged areas, primary care) (as an example unemployed humans,
vintage humans). It can, however, be utilized as a foundation for intervention
on a specific condition, whether it's a result of activities (smoking, eating an
unhealthy diet) or an accident (for example coronary heart disease). Using
smoking as a behavioral subject will now be explained using the model
(Tannahill, 1988).

Within health promotion/public health, seven areas of operation
(numbered) can be delineated. The more developed element of smoking and

prevention (and thus more immediately understandable)
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Preventive fitness training This quarter requires smoking discouragement
and selling using smoking cessation offerings due to the fact tobacco is
accountable for unwell-fitness and premature loss of life (Tannahill 1988).
Preventive offerings inside the context of smoking, those encompass the
prescription of nicotine-containing chewing gum, and smoking cessation
clinics/organizations. Preventive fitness protection This domain includes, as an
instance, monetary and legislative measures aimed at lowering the toll of
smoking-related unwell-health (together with tax increases and income and
merchandising controls) in addition to smoking manage rules, mainly in
smoking locations (for example the place of work or public places) (Tannahill
1988).

Fitness merchandising and training with a focal point on prevention This
involves advocating for health-prevention measures and fostering a social
environment that supports such efforts. A noteworthy instance of such health
training training addressed to all individuals of Parliament and other health
policymakers is "The huge Kill* by way of extending beyond the ‘'bad'
cognizance of prevention and into the high-quality measurement of health, 3
additional classes can be described (Roberts JL & Graveling PA, 1985).

The high-quality and preventative advantages of fitness education on this
way are not restrained to any unique area of health promoting: the roots of a
wide variety of unhealthy behavior examples (which includes cigarette
smoking, the usage of illicit capsules, the misuse of alcohol). There is a lot in
common, which is why comprehensive health promotion programs that focus
on the underlying idea rather than isolated preventive issues are so important.
This crucial health education issue was not sufficiently established in prior

presentations of the approach. (Tannabhill, et al., 1988).

A safe and healthy environment Tannahill: Instead of a reduction in the

risk of disease caused by active or passive smoking, health promotion and
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public health 51 can legitimately be an improvement in the environment for
nonsmokers. The major purpose of anti-smoking policies is to persuade people

to quit smoking (e.g. on NHS premises) (Tannahill 1988).

Figer 2.The Tannahill model of health promotion

Positive
Health
Education

Health

Prevention N
Protection

2.2.: Tetanus

2.2.1. Disease History

Tetanus has been regarded in history, all through time, with documents
noting tetanus symptoms found from 1500 BC in Ancient Egypt, but are
thought to have been copied from as early as 3000 BC. While there was a
general understanding that the disease came from something infecting an open
wound, many ideas for treatment were not beneficial, such as early Chinese
physicians needling patients above the ears around 300 BC, Hippocrates’ ideas
in Ancient Greece of promoting sweating through drinking strong wines and
being wrapped in oil soaked cloths, and ideas in the Renaissance of covering

the patient with manure (Hayek, 1976).

The 19th century was revolutionary for tetanus research, as the disease
was first replicated in 1884 through producing tetanus in animals, and pure

cultures of tetanus bacillus were acquired soon after to study. These studies led
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to Kitasato and Emil von Behring among others discovering the tetanus
antitoxin in 1891, something that greatly reduced deaths due to tetanus after
being administered in World War | ( Ralph, 1942). In 1924, the first tetanus
toxoid was developed and was given to all U.S. soldiers prior entering World
War 11, being eventually widely administered as the tetanus vaccine in the late
1940’s ( Ralph, 1942). National report of tetanus cases began in the 1940’s as
well, allowing the decline in tetanus cases over the next half century to be
noted(Amanda, 2008).

Tetanus was relatively well understood in the early twentieth century.
With the new discoveries found between the 1880’°s and 1920’s, tetanus was
known to be caused by the bacteria tetanus bacillus, which is an anaerobic
organism that enters the body through subsurface wounds. In addition, there
was knowledge of contraction of tetanus being through contamination of the
wound with soil, due to puncture wounds, wounds entering joints, or through
other subsurface wounds, such as surgical incision sites, that were not properly
treated (USSGO, 1940).

While there was ability to destroy the bacteria through antiseptics, it was
known to be unable to be destroyed in spore form, due to its ability to live
through a wide range of temperatures. This information is relatively true to
today, with most discrepancies between the times being small, such as many of
the articles of the early to mid-twentieth century referring to tetanus as tetanus
bacillus, with few calling it Clostridium tetani as it is officially referred to as
today (USSGO, 1940).

There is also a wider description of causes today as risks and dangers in
society have changed, such as contraction due to non-sterile needles in drug
use, body piercing, and tattooing. Recent articles also provide more

information on the different kinds of tetanus, being general, local, cephalic,



Chapter Two: Literature Review

and neonatal, describing the specifics of each as well as how common each
one is (Ed, 2008).

The experience of having tetanus, if acquired, is very painful and
incessant. After contraction of the disease, the incubation period is around 2-
21 days, with symptoms tending to start around the seventh or eighth day.The
first symptoms would be spasms in the muscles near the location of the
wound, or tightness in the jaw, in which the spasms would spread throughout
the body as the bacteria travel through the bloodstream. Swallowing can
become difficult and stiffness and pain may occur in the muscles of the
shoulders, neck, and back, with additional spasms possibly spreading to the
muscles of the arms, legs, and abdomen, there can be other symptoms too,

including fever, sweating, high blood pressure, and rapid heart rate (Ed, 2008).

The treatments for tetanus created in the early twentieth century
completely altered the prevalence of the disease. The discovery of the tetanus
antitoxin completely changed its effects in war, with soldiers in battle being
the primary victims to the disease prior. In the Civil War, one of every 500
men died of tetanus by sustaining wounds during battle and then becoming
infected with tetanus. In World War |, there was less than one case that
occured for every 5000 wounded, due to the fact that every wounded soldier in
the U.S. troops received a prophylactic injection of the tetanus antitoxin. To
create the antitoxin that was distributed, a tetanus toxin was injected into
horses who form antitoxins to protect themselves from the poison. The
resulting antitoxins created a serum that could be obtained from the horse

containing the antitoxin and be used for treatment in humans (Krantz, 1931).

While this was devastating in the 1800’s due to lack of treatment, articles
of the 1900’s urged those injured on the Fourth to seek treatment to prevent
the onset of tetanus, eventually reducing the number of deaths (John , 2010).

In addition, there was little regulation by public health officials of tetanus due
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to it not being contagious. When looking at the sanitary code from New York
City in 1940, tetanus was mentioned as a communicable disease, but there
were no specific regulations for it, unlike the majority of other communicable
diseases (City of New Yourk, 1940).

The discovery of the tetanus antitoxin and toxoid transformed tetanus
from being devastating in war to becoming one less trepidation in the minds
of soldiers and the general population. This was tremendously helpful during
both World Wars, as it greatly reduced deaths which created a better morale
for both soldiers and their families. The advancements in science during the
late nineteenth and early twentieth centuries caused this disease to become
something extremely uncommon in places where vaccines are easily
accessible, which helped to manifest the current health system that we know
today.

Tetanus is acute, life-threatening disease caused by the Clostridium tetani
bacterium that produces toxins. In the environment, tetanus germs are
widespread and transported, and occur when germs penetrate the body,
typically through a wound of a puncture sort, but often through minor wounds
such as scratches. The use of injections of drugs in the UK is an increasingly
popular route of transmission (Hahne S, et.al., 2006).

Tetanus is a bacterial infection characterized by muscle spasms, also
known as lockjaw. The spasms begin in the jaw in the most common form,
and then progress to the rest of the body. Usually, each spasm lasts a few
minutes and spasms often occur for three to four weeks Spasms can be
sufficiently severe to cause bone fractures. Other symptoms of tetanus include
headache, fever, difficulty swallowing, sweating, elevated blood pressure, and
a rapid heart rate. Symptoms may appear months later, usually three to twenty
one days after infection recovery and about 10% of cases are deadly
(Atkinson &William, 2012; TSC, 2013).


https://en.wikipedia.org/wiki/Tetanus#cite_note-CDC2012Pink-1
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Tetanus, caused by clostridium tetani (an obligate, gram positive bacillus
whose spores contaminate wounds), is as- sociated with high mortality
especially in poor countries despite availability of a cheap, safe and
efficacious vaccine. Wounds leading to tetanus these days are less severe and
often trivial - the serious wounds are generally given better medical attention
with immunization coverage. In 15 - 30% of tetanus cases, there is no
evidence of a recent wound, and the source of tetanus is reported as unknown.
In some others, the portal of entry of tetanus may be atypical such as infection
of skin and middle ear, dental caries septic abortion or intramuscular injection.
WHO focus has been on eliminating maternal, neonatal and childhood tetanus
via immunizations during pregnancy. Prevention of tetanus is achievable via
vaccination and good wound care. However, teenagers and young women
indulging in criminal (induced) abortion are at increased risk of tetanus as
they are not, routinely, given tetanus vaccine before, during or after the
procedure (Burgess , 1992).

An estimated 5% of all maternal deaths worldwide are caused by
maternal tetanus and an estimated 90,000 women die from puerperal infections
caused by unclean delivery practices every year. (MNTE, 2005). Around
200,000 neonates and 30,000 women died of tetanus in the year 2000 alone,
while around 207 million women are still at risk of developing tetanus, despite
the fact that it can be easily prevented through vaccination. (Eliminating

maternal and neonatal tetanus, 2003; The power of vaccination, 2000).

Demographic and Health Surveys in various countries show the
relationship between household wealth and vaccination coverage rates
(Gwatkin D, et.al.,, 2000). In most countries, vaccination coverage in the
poorest quintile is much lower than those living in the wealthiest quintile.
Knowledge about TT vaccination and antenatal care visits has a significant
effect on TT coverage (WHO, 2003).
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Tetanus is caused by a bacterial infection called Clostridium Titani which
can be found in dirt, saliva, dust, and compost. The germs enter the body by a
skin fracture, such as a wound or a contaminated object. It creates toxins that
cause natural muscle spasms to become worse. The disease is not disseminated
via diagnosis, which is based on indications and symptoms
(Atkinson&William, 2012; TST, 2013).

Tetanus may be prevented by way of vaccination with a vaccine against
tetanus. Each vaccination and tetanus immune globulin are recommended for
those with a major wound who have had less than three doses of the vaccine.
The wound should be cleaned and any dead tissue removed. Tetanus immune
globulin or, if unavailable, intravenous immunoglobulin (IVIG) should be
used in those who are infected. To control spasms, muscle relaxants may be
used. If a person's breathing is affected, mechanical ventilation may be
required (Atkinson&William, 2012; Tetanus For Clinicians, 2013).

Tetanus occurs around the world, but as the soil contains a lot of organic
matter, it is more widespread in hot and humid climates. There were about
209,000 accidents and about 59,000 deaths worldwide in 2015.(VosT, et.al,
2016; Wang H, et.al., 2016).This is less than 356,000 deaths in 1990 (Naghavi
M,et.al., 2015). In the United States, there are about 30 cases annually, not
nearly all of which have been vaccinated (CDC, 2019). Hippocrates described
the disease early in the fifth century BC, and Antonio Carl and Giorgio Raton
identified the cause of the disease at the Turin University of in 1884, and a
vaccine develop in 1924 (Atkinson&William, 2012).

A have a look at of tetanus epidemiology and immunity in Australia
discovered that the aged had been specially liable to the sickness: 82/106 (77
percent) of notifications with a documented date of delivery were born earlier

than 1939. women accounted for forty three of the 70 times with sex over the



Chapter Two: Literature Review

age of sixty five. (incidence charge 1.fifty three in line with a hundred,000
females and 1.19 per one hundred,000 in adult males). whilst there seemed to
be below-reporting of hospitalized and fatal cases, immunity changed into
strong in the ones over 60, and common tetanus incidence had decreased
during the last two decades (1993-2010) (Nowlan, 2019).

In Australia, tetanus vaccine was initially given to members of the
military forces in 1939, while DTP vaccine was first given to neonates in
1953. (Although booster dosages did not become available until until 1975.)
One out of every five persons over the age of 50, particularly females, had
adequate antitoxin levels, which linked to disease incidence. Handiest one
third of these now not protected by means of the youth immunization software
had had 3 or more doses of tetanus vaccine, with the majority of those born
before 1950 (Lu X, et al., 2018).

One cause of the distinction in senior male and female immunity is that
traditionally, ladies had been immunized much less regularly all through navy
responsibility or as part of wound remedy for occupational or life-style-related
wounds. Alike, all tetanus-related deaths in the United Kingdom between 2001
and 2014 occurred in adults over 45 years old who were not fully immunized.
8.8% of cases with a proven vaccine background were properly immunized for
their age, 50.0 percent were partially immunized, and 41.2 percent were not
iImmunized at all. The injection of a tainted batch of illegal drugs was related
to a cluster of seven instances in the UK in 2003/2004, and ‘folks that inject
drugs' are officially categorized as a class at expanded danger of tetanus (PHE,
2013; Collins, et al., 2016).

In the United Kingdom, milder cases of tetanus were seen in partly
vaccinated people. As a result, the wide variety of cases or deaths because of

tetanus might be underestimated if tetanus isn't dealt with as part of the
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differential analysis for hospitalization due to its rarity, as has been found in
Australia. Between 1998 and 2006, there was an estimated 83 percent under-
notification of tetanus in Australia (Collins, et al., 2016., Lu X, et al., 2018).

The percentage of refugees lacking established tetanus immunity who
entered the Germany and other European nations from the Middle East varied
from 25% for those under the age of 18, 28.8% for young adults, to 64.7
percent for those over 50. (Jablonka, et al., 2017). Although the refugee
resettlement program immunizes a portion of refugees arriving in New
Zealand, some asylum seekers may not be fully immunized. As a result, for
wound care and catch-up immunization, it's important to be aware of the
possibility of incomplete tetanus immunization in these classes (Charania, et
al., 2018).

Irag was classified by WHO as one of the countries that eliminated
neonatal tetanus, according to the latest WHO data published in 2018 Tetanus
Deaths in Iraq reached 138 or 0.08% of total deaths. The age adjusted Death
Rate is 0.22 per 100,000 of population ranks Iraq (#68) in the world. (WHO,
2018). Hippocrates, who lived in the 5th century BCE, was the first to describe
the disease. Antonio Carle and Giorgio Rattone of the University of Turin
discovered the disease's cause in 1884, and a vaccine was developed in 1924.
(Atkinson&William, 2012).

2.2.2. World Health Organization position on tetanus

The arena health employer (WHO) produced a tetanus vaccination
position paper in February 2017 that focused on offering recommendation on
the use of booster doses to make sure lifelong tetanus protection. Tetanus is
still a problem in some elements of the arena, although it's far uncommon in
growing international locations. Although focusing initiatives for infants and

pregnant mothers in several low-income countries, the majority of infections
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are neonatal and maternal, due to poor hygiene habits during and after
childbirth among under-immunized women (WHO, 2017). In certain Sub
Saharan African countries, tetanus has been linked to voluntary circumcision
to reduce the risk of HIV infection (Paynter, 2018).

The WHO advises an excessive coverage of six doses of tetanus-
containing immunizations beginning at six weeks of age, i.e. 3 foremost doses
and 3 booster doses before maturity. The number one doses need to be
separated via at least 4 weeks, with the 0.33 dose given on the age of six
months. Booster doses need to receive inside the second year of life, nursery,
and early formative years (ages nine-15), with a minimum of four years
between booster doses (WHO, 2017).

2.2.3. Incubation period

Tetanus may have an incubation period of up to several months, but it is
typically around ten days. The farther the damage site is from the central
nervous system, the longer the time of incubation, in general. The shorter the
time of incubation, the more serious the symptoms, signs usually arise in
neonatal tetanus from 4 to fourteen days after start, with an average of round 7
days (Brauner JS, et.al., 2002).

On average, the sickness takes 3 to 21 days to incubate (PHE, 2020). The
spores grow into toxin-producing tetanus bacilli in anaerobic circumstances.
The neurotoxin travels to the spinal cord and brainstem via the blood and
lymphatic systems, where it binds to interneurons in the host. It then binds to
membrane proteins in neurons, inhibiting the release of inhibitory
neurotransmitters that control anterior horn cell modulation and muscular
contraction in the central nervous system. This causes muscle tension,
contractions, and severe spasms, as well as peripheral neuropathy. (WHO,
2017; Yen & Thwaties, 2019).
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Tetanus toxin also blocks neuronal control of adrenal-released
catecholamine, leading the sympathetic pathway to become more active,
resulting in tachycardia, perspiration, and hypertension (Yen & Thwaties,
2019). The influences on anterior horn cells, the brainstem, and autonomic
neurons are lengthy-lasting, requiring the improvement of latest axonal nerve
terminals throughout regeneration. As a result, tetanus commonly lasts 4 to six
weeks (Sexton, 2019).

Usually ranges from 3 to 21 days, with a range from 1 day to several
months, depending on the character, extent and location of the wound. The
average incubation period is 8 days; most cases occur 14 days after exposure.
In general, shorter incubation periods are associated with more heavily

contaminated wounds, more severe disease, and a worse prognosis.
2.2.4. Four different forms of Tetanus:

2.2.4.1. Generalized Tetanus

It considers as the most common form of tetanus, comprising about 80
percent of cases, is generalized tetanus. Typically, the generalized form
provides a descending pattern. Trismus, or lockjaw, Is the first symptom, and
facial spasms are known as resource Sardonicus, followed by way of neck
weak point, problem swallowing, and pectoral and calf muscle stress. high
temperature, sweating, multiplied blood stress and episodic fast heart price
are different symptoms. With the body shaped right into a unique kind referred
to as opisthotonos, spasms can occur regularly and last for several minutes.
Spasms last up to four weeks and are complete, The most common type of
tetanus is generalized tetanus and accounts for around 80 per cent of cases. A
descending pattern is typically described in the generalized model. Trismus, or

lockjaw, and risus sardonicus, or facial cramps, are the initial signs, followed
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by stiff neck, difficulty swallowing, and chest and leg muscle stiffness
(Atkinson&William, 2012).

2.2.4.2. Neonatal Tetanus

Is a kind of architectural tetanus that affects neonates who are born to
moms who have not been immunized. If the mother receives a tetanus vaccine,
the babies develop unfavorable immunity and are protected (Farrar, et al.,
2000). It typically occurs when the umbilical trunk is wounded and not treated,
especially while the trunk is reduce the usage of a non-sterile tool. As of 1998,
newborn tetanus become commonplace in lots of affluent international
locations, accounting for more or less 14% (215,000) of all new child deaths
(NT, 2014). In 2010, 58,000 new child newborns died around the arena. The
variety of neonatal tetanus deaths decreased by way of 90 percent due to
public fitness marketing campaign, The disease was virtually eliminated in all
countries between 1990 and 2010 and by 2013, with the exception of 25
countries (Maternal and Neonatal Tetanus Elimination, 2005). In developing

countries, neonatal tetanus is uncommon.
2.2.4.3. Local Tetanus

Local tetanus is a rare kind of tetanus in which people in the same
anatomical location as the lesion have a continuous muscular contraction.
Until it inevitably fades away, the contractions can last for several weeks.
Generally, local tetanus is milder; only about 1 percent of cases are fatal, but

the onset of generalized tetanus may precede it. (Atkinson&William, 2012).
2.2.4.4. Cephalic Tetanus

Is the rarest kind of tetanus (0.9-3 percent of cases) and affects only the
head muscles and nerves (EMNT, 2014). (Doshi et al., 2015). It usually occurs
after a head injury, such as a skull fracture. laceration (Del Pilar Morales, et
al., 2014), eye injury, dental extraction, (Doshi et al., 2015), (Adeleye AO &
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Azeez AL, 2012) and otitis (Ajayi E & Obimakinde O, 2011), but injuries to
other areas of the body have been reported (Ugwu Gl & Okolugbo NE, 2012).
Facial nerve paralysis is most commonly involved, and can lead to lockjaw,
facial paralysis, or ptosis, but it can also affect other cranial nerves. (Adeleye
& Azeez 2012 ; Kwon, et al, 2013). Cephalic tetanus can advance to a more

widespread type of disease (Kwon JC, et al, 2013).

Doctors may not be aware of the clinical appearance because of its rarity,
and may not suspect that tetanus is the disease (Doshi et al., 2015). Treatment
may be complex as symptoms may also correlate with the authentic infection
that brought about the injury. Vertical tetanus is much more likely to be deadly
than different types of tetanus, as development to generalized tetanus contains
a fifteen-30 percentage fatality rate (EMNT,2014; Del Pilar Morales,et
al.,2014; Kwon JC,et al, 2013).

2.2.5. Sings and Symptom

Tetanus starts with mild cramps in the jaw muscle often known as tetanus
or hawthorn. Cramps may also occur in the facial muscles, leading to an
appearance called risus Sardonicus. They can affect the chest, neck, back,
abdomen, and buttocks. Back muscle spasms, called opisthotonos, sometimes
cause curvature. Often the cramps on the muscles that aid breathing are

reported, which may lead to breathing problems (Atkinson&William, 2012).

Prolonged muscle action induces rapid, intense and painful muscle group
contractions, called "titanic". Muscle fractures and tears may be caused by
these seizures. Fever, fatigue, insomnia, irritability, eating issues, breathing
issues, burning all through urination, urinary retention, and lack of stool

manipulate are other signs and symptoms (Tetanus - Epidemiology of Vaccine

Preventable Diseases, 2020).
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Even with treatment, in unvaccinated people and people over 60 years of
age, mortality is higher in around 10 percent of people who die of tetanus.
(Atkinson&William, 2012).

Generalized tetanus

The maximum not unusual and severe scientific variation of tetanus is
trismus (lockjaw), muscle pressure, and painful muscle spasms. Clench your
fists, arch your backs, stretch and abduct your arms, and widen your legs if
you have widespread tetanic spasms. Constant spasms and rigidity might make
breathing difficult (Hassel, 2013; Yen & Thwaties, 2019).

Autonomic dysfunction (when the autonomic nervous system fails),
which produces tachycardia, hypertension, and sweating (which can occur in
rapid succession with bradycardia and hypotension), are other extreme
indications (Hassel, 2013).

Local tetanus

Tonic and spastic muscular spasms in a specific extremity or body area,
usually around the injury site, characterize this condition. Localized tetanus
can develop to generalized tetanus, however, this is not always the case
(Hassel, 2013; Yen & Thwaties, 2019).

Cephalic tetanus

This is a less prevalent type of the illness. Cephalic tetanus, which affects
only the cranial nerves at initially, can develop in patients who have suffered a
head or neck injury, although other cranial tensions can also be involved.
Patients can present with perplexing clinical findings such as dysphagia,
trismus, and focal cranial neuropathies, which may lead to a stroke
misdiagnosis. Patients with cephalic tetanus, like those with other types of

local tetanus, can develop generalized tetanus (Sexton, 2019).
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2.2.6. Cause of disease

Tetanus is caused by Clostridium tetanii, a tetanus bacterium
(Atkinson&William, 2012). Tetanus, since C. tetani endospores are
omnipresent, is an international health issue. "Endospores can be injected into
the body through a puncture sfite (penetrating trauma). Because C. tetani is an
anaerobic bacterium, it and its endospores thrive in settings where there is no
oxygen, such as a puncture wound". Tetanus is not transmitted from one
human to another (WHO, 2017;PHE, 2019; Yen & Thwaties, 2019). C. tetani
IS a gram positive, anaerobic, spore forming bacillus. It forms a terminal spore
giving it a drum-stick appearance. C. tetani needs low oxygen tension for its
survival and is very sensitive to heat. However, the spores are extremely
resistant to heat and to the conventional antiseptics, being able to survive for
many years in adverse conditions. The spores are widely distributed in nature
and are Killed by autoclaving at 121C for 10-15 minutes. Manure treated soil
may contain large numbers of spores. They are found in the faeces of horses,
sheep, cattle, rats, dogs, cats and chicken. In agricultural communities, a
significant number of adults may harbour the organism. In intravenous drug
users, the spores can also be located on the skin surfaces and in contaminated
heroin (Mallick & Winslet, 2004).

Tetanus can be contracted in a variety of ways, including:

Burns caused by general sepsis, scrapes and animal bites (agricultural

environment);
fractures that are compound,;
Surgical contamination (the usage of non-sterile units and substances);
Cuts containing or not containing foreign objects;

Injury to the eyes;
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wounds from gunshots;
Using taint medications in injections;
Body piercings;

Puncture wounds sustained in a polluted area (for example, gardening
injuries);

Puncture wounds such as splinters and other puncture wounds (WHO,
2017;PHE, 2019; Sexton, 2019;PHE, 2020).

Inadequately vaccinated people are virtually always infected with the
disease (Seo DH, et al.,2012). In hot, damp climates with soil rich in organic
matter, it is more natural. Manure-treated soils can produce spores, as many
animals such as horses, sheep, goats, dogs, cats, rats, guinea pigs, and chickens
are widely spread in the intestines and feces (Atkinson&William, 2012), a

large of human adults number can host the organism in agricultural areas.

Heroin addicts, especially those who injected the drug subcutaneously,
are at a higher risk of acquiring tetanus on the skin's surface and in infected
heroin, tetanus can rarely be contracted through surgical procedures,
intramuscular injections, compound fractures and dental infections. Bites of

animals will transmit tetanus (Atkinson &William, 2012).

Rust, especially rusty nails, is often associated with Tetanus. While
tetanus is not caused by rust itself, objects that accumulate rust are often
discovered outside or in locations that harbor anaerobic bacteria. In addition,
the rough surface of rusty metal provides C. tetani with a habitat, while a nail
provides a means of puncturing skin and delivering endospores deep inside the
body at the wound location (Wells CL & Wilkins TD, 1996).

An endospore is a non-metabolizing survival shape that, if exposed to the

right conditions, begins to metabolize and reason infection. Stepping on a
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rusted nail (or any other puncturing device) might result in tetanus infection
because there may be a low-oxygen (anaerobic) atmosphere underneath the
skin, and the puncturing object might carry endospores to a suitable habitat for
growth (Edmonds& Molly, 2015). It's a popular fallacy that it causes rust and

that a rust-free nail puncture isn't dangerous (Todar, Kenneth, 2013).
2.2.7. Pathogenesis

C. tetani usually enters the body through a wound. In the presence of
anaerobic conditions, the spores germinate. Toxins are produced and
disseminated via blood and lymphatics. Tetanospasmin, also referred to as
tetanus toxin, acts at several sites within the central nervous system, including
peripheral motor end plates, the spinal cord, and the brain, and in the
sympathetic nervous system. The typical clinical manifestations of tetanus are
caused when tetanus toxin interferes with the release of neurotransmitters,
blocking inhibitor impulses. This leads to unopposed muscle contraction and
spasm. Seizures may occur, and the autonomic nervous system may also be
affected (Hakim, et al., 2021).

C. tetani usually enters the body through a wound. In the presence of low
oxygen tension, spore germination occurs. The organism secretes two toxins
namely tetanolysin and tetanospasmin. Tetanolysin can damage the viable
local tissue surrounding the infection and optimises the conditions for bacterial
multiplication. A powerful neurotoxin, tetanospasmin is produced and
dissemination is by retrograde axonal spread to the central nervous system.
The toxin becomes bound to gangliosides within the central nervous system,
where it suppresses inhibitory influences on motor neurons. It inhibits the
release of glycine and gamma-amino butyric acid (GABA). This can lead to
unopposed muscle contractions and spasms, even seizures may develop. The

autonomic nervous system may also be affected due to direct stimulation and
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autonomic over activity is associated with a high mortality (Mallick &
Winslet, 2004).

2.2.8. Laboratory Testing

The diagnosis of tetanus is entirely clinical and does not depend upon
bacteriologic confirmation. C. tetani is recovered from the wound in only 30%
of cases and can be isolated from patients who do not have tetanus. Laboratory
identification of the organism depends most importantly on the demonstration
of toxin production in mice(CDC, 2006).

2.2.9. Diagnosis

Currently, blood tests, no available to diagnose tetanus. Diagnosis of
tetanus is made based on the presence of tetanus symptoms rather than the
isolation of the bacterium, which only recovers from the wound in 30% of
cases and can be separated from persons who do not have the disease.
Tetanospasmin production in mice is the only way to identify C. tetani in the
laboratory (Atkinson&William, 2012). If no other diagnosis has been made,

having currently suffered head trauma may want to mean cephalic tetanus.

The “spatula test" is tetanus clinical test involving touching and
examining the impact of the posterior pharyngeal wall with a soft-tipped tool.
The involuntary contraction of the jaw (biting down on the "spatula”) is a
positive test result and a negative test result will generally be a gag reflex
seeking to remove the foreign object. A short article in The American Journal
of Tropical Medicine and Hygiene reports that the spatula test had a high
specificity (zero false-positive test results) and a high sensitivity in an affected
subject research sample , a positive test is for infected people (Foran P,et
al.,1994).
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2.2.10. Nursing Diagnosis of Tetanus

Symptoms of tetanus occur when the bacterium Clostridium tetani infects
the body. As we know that the bacterium Clostridium tetani tetanus as a cause
of contamination of wounds from the attack through the soil, dust, animal
feces, and so forth. If there are injuries and is expected to have been
contaminated, tetanus symptoms need to be considered whether the person is
infected or not. A characteristic feature of tetanus is a stiffness and muscle
spasms. If this happens to someone who is expected to be contaminated (eg a
few days ago stepped on a nail) to worry that the person is stricken with
symptoms of tetanus. In the general tetanus, early complaints may include
irritability, muscle cramps, muscle pain, weakness, or difficulty swallowing
are usually seen (Martin&Corzine, 1942).

Nursing Assessment - Nursing Care Plan for Tetanus
History of present illness: a severe injury, burns and inadequate

immunization.

*Respiratory System: dyspnea, cyanosis and asphyxia due to respiratory

muscle contraction.

« Cardiovascular System : dysrhythmias, tachycardia, hypertension and
bleeding, initially the body temperature 38-40 ° C or febrile up to the
terminal 43-44 ° C.

« Neurologic System: irritability (early), weakness, convulsions (late),
paralysis of one or several nerves of the brain.

« Urinary System [: urinary retention (bladder distension and urine output
does not exist / oliguria)

« Digestive System: constipation due to no bowel movements.

o Integument and muskuloskletal System: pain, tingling at the site of

injury, sweating, initially trismus, muscle spasms face with increasing
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contraction eyebrows, risus sardonicus, stiff muscles and difficulty
swallowing.

« If this continues there will be the status of general convulsions and
seizures.

« IT Is a well-known fact that death in patients with tetanus frequently is
due to convulsions, therefore every possible precaution should be taken
to prevent their occurrence. The patient should be placed in a quiet
darkened room and protected from every source of external stimulation,
including sudden noise, bright lights, jarring of the bed and incompetent
handling. One usually thinks of a convulsion as an episode in which the
patient's extremities shake, froth appears at the mouth, and
consciousness may be either clouded or completely lost. In tetanus,
however, tonic rather than clonic spasms are characteristic of the typical
clinical picture. The thorax and abdomen become rigidly contracted and
boardlike, the patient anxiously gasps for air, cyanosis and frothing at
the mouth follow, and the patient remains conscious throughout the
attack. The nurse's responsibility is to aid in the prevention and the
treatment of convulsions. Sedation is given either before or at the very
onset of a spasm. The early symptoms and signs which precede a
convulsion consist of restlessness and significant rigidity of skeletal
muscles (Martin&Corzine, 1942).

« control of convulsions Avertin with amylene hydrate (avertin fluid)
and sodium amytal seem to be the preparations of choice. Avertin with
amylene hydrate is given as a retention enema. The rectal tube is
lubricated with mineral oil. Vaseline should not be used as it may
occlude the opening in the tube. The nurse ordinarily administers
sodium amytal orally or rectally, occasionally by the intramuscular
route, but never by vein. To avoid delay in the administration To avoid

delay in the administration of avertin with amylene hydrate, the rectal
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tube must be kept inserted in the rectum at all times. This is of the
greatest importance, for during a convulsion the sphincter muscles
contract making the passage of a rectal tube either difficult or
impossible (Taylor, et al, 2013).

The volume of solution of avertin with amylene hydrate administered at
any time is determined by the severity of the disease and the weight of
the patient. The nurse must advise the physician when additional stock
solution is to be prepared. It is imperative that the nurse test the solution
with congo red before each administration. A small amount of solution
Is poured into a test tube and several drops of congo red is added. If the
solution remains a pinkish color it may be used. The appearance of a
blue or violet color indicates the presence of toxic dibromacetaldyde
which is formed when tribromethanol decomposes. When this occurs
the solution must be discarded. This test with congo red is reliable only
when distilled water has been used to prepare the solution of avertin
with amylene hydrate. After the sedative drug is administered, sleep
may or may not be induced. It is not essential that the patient fall asleep;
rigidity and convulsions may be controlled despite the fact that the
patient remains awake. Moreover, spasms may occur even though the
patient falls asleep. If convulsions appear during sleep, death may
follow. In view of these facts, the nurse must constantly be on the alert
in order to detect signs of distress or hypertonicity of the body muscles.
It is important to observe and gently palpate the thorax and abdomen,
particularly the latter, to detect signs of increased muscular
rigidity(Martin&Corzine, 1942).

If the patient experiences respiratory difficulty during convulsions it is
exceedingly important to decide whether the distress in breathing is due
to the spasms or to obstruction of the nasopharynx with secretions

which cannot be swallowed. If secretions can be definitely blamed, they
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should be removed by gentle suction and conservative amounts of
sedative drug are administered as necessary. Alertness on the part of the
nurse cannot be overemphasized. The physician and nurse must
determine what dose of sedative drug is both safe and effective in
controlling the signs and symptoms. Overdepression must be avoided,
because it leads to the appearance of aspiration pneumonia, and
inadequate sedation may result in sudden death from uncontrolled
convulsions. Although the nurse may be given permission to administer
a designated amount of the medication when early treatment is essential,
it is the physician who must assume responsibility for formulating a
schedule by which the nursing staff may be guided (Taylor, et al, 2013).
« serum therapy The responsibility of the nurse during serum therapy
consists of the assembling of all equipment, assisting in the
administration of the antitoxin, and the observing of the patient both
during and after the injection of the serum. The patient must be
adequately restrained. The antitoxin should be warmed for about fifteen
minutes in water not above ioo degrees F. (37-70 C.). Overheating the
serum reduces its potency and may lead to the development of untoward
and alarming reactions. The injection of cold serum may cause pain and
discomfort to the patient and may result in delayed absorption or even in
the formation of a local abscess. When the serum is to be administered
intravenously, it is important to avoid the use of excessively warm
diluent. Ordinarily, 5 per cent solution of dextrose in physiological
saline or Hartmann's solution is employed. The rate of flow should not
exceed sixty drops per minute. The nurse must detect immediately both
early and late reactions to antitoxin. Early reactions may occur within a
few minutes to twenty-four hours after the injection of antitoxin. The
signs and symptoms may be those of late serum sickness (described

later in this paper) or those ordinarily thought of in reference to
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iImmediate reactions, namely, fever, chills, generalized urticaria,
difficult respiration, gastro-intestinal complaints, convulsions, cyanosis,
and shock. If reactions occur during the intravenous administration of
serum, the tubing should be clamped off while the nurse waits for the
arrival of the physician. Epinephrine solution (I:1,000) should always be
im mediately available, and the physician will frequently leave orders
that it may be injected by the nurse if the physician does not see the
patient promptly. In some instances, the injections of epinephrine must
be supplemented with the administration of atropine sulfate.
Maintenance of warmth, elevation of the foot of the bed, and control of
respiratory difficulty by means of oxygen and respiratory stimulants and
artificial respiration may be urgently indicated (Barber, 2018).

« preventing pneumonia Because of the fact that pneumonia is a
frequent complication in cases of moderate to severe tetanus, prevention
of pulmonary involvement must be one of the chief concerns of the
nurse. It results from several factors one or all of which can, in great
measure, be controlled or modified by proper nursing care. Chilling,
frequently caused by profuse perspiration which occurs in most cases of
tetanus, may be prevented by the use of frequent tepid sponging, the
avoidance of drafts, and keeping the patient dry and comfortable.
Prolonged rigidity of the thorax, which results in unsatisfactory aeration
of the lungs, may be relieved to some extent by maintaining a quiet,
darkened environment and by employing measures which make the
patient more comfortable. If spasms appear, making the use of sedation
necessary, inhalations of 5 per cent carbon dioxide in oxygen are given
at periodic intervals to stimulate adequate pulmonary ventilation. The
incidence and degree of hypostasis may be reduced by changing the
patient's position each time sedative drugs are given. The patient should

be supported on his side, avoiding the dorsal position as much as
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possible. Elevating the foot of the bed may aid in preventing the
aspiration of secretions from the upper respiratory tract. The use of
gentle suction is justified provided this procedure does not excite the
patient. Wiping the lips and front portions of the mouth and encouraging
the patient to blow secretions from the mouth, aid in preventing
aspiration pneumonia and respiratory distress. Slow careful
administration of fluids orally usually prevents entrance of fluid into the
lower portions of the respiratory tract(Taylor, et al, 2013).

fluid and caloric intake The maintenance of an optimal fluid and
caloric intake is highly desirable. However, rest and sleep must never be
disturbed for this purpose. If sedation relaxes the patient and lessens the
degree of trismus and pharyngeal spasm, liquids such as strained soup,
eggnogs, highcaloric drinks, and fruit juices should be fed slowly. All
fluids should be warmed because cold liquids may incite convulsions.
Small amounts are to be fed when the patient awakens or is going under
the influence of the sedative drug. Fluids are best given by means of a
medicine dropper protected with a short rubber tip. In some patients, a
straw or glass feeding tube, a spouted feeding cup, or a spoon may be
more satisfactory. If a medicine dropper is employed, the fluids should
be fed drop by drop. If the oral administration of fluids disturbs the
patient, this method must be abandoned immediately and the fluid
balance can be maintained by venoclysis. As the condition of the patient
improves, soft and then solid foods are gradually added to the diet.
Feeding by gavage is not ordered except in the occasional patient with a
markedly swollen tongue(Martin&Corzine, 1942)..

treatment of local lesions If surgical treatment of the wound is
necessary, the usual aseptic technic employed in all surgical cases is
routine. Dressings and other measures necessary in the care of wounds

should, in most instances, be carried out shortly after the administration
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of sedative drugs. Soiled and contaminated dressings are placed in paper
bags and burned. Instruments and other used equipment are cleansed
with soap and water rinsed in clear water and autoclaved
(Martin&Corzine, 1942).

« convalescent care In the convalescent period the patient may suffer
from a recurrence of former signs and symptoms and m‘ay become as
acutely ill as he was during the first days in the hospital. Serum
reactions of the late type may occur as long as fourteen days after the
injection of antitoxin, and may precipitate alarming or fatal spasms.
Fever, urticaria, itching, arthritis, adenitis, abdominal pain, nausea, and
vomiting may cause marked discomfort of the patient well after
convalescence has begun. Repeated injections of adrenalin are indicated,
calamine lotion, or other antipruritic preparations may be applied to the
skin and sedatives administered. After the patient is apparently free
from seizures and marked spasticity, he is encouraged to sit up for short
intervals and in due time he may stand and walk.

« The convalescent period sometimes taxes the ingenuity of the nurse. She
must be alert to detect evidences of slight fatigue. Reading to the patient
is the first recreational diversion advised. Gradually the patient may be
given other no exciting recreational material which requires relatively
little physical activity. The relatives, who thus far have been barred,
may be allowed to visit the patient for a few minutes at a time provided
their presence does not excite. This period also affords the nurse added
opportunity for teaching the patient. The nursing care of a patient with
tetanus presents an interesting challenge to the nurse who must be
constantly on the alert and must be able to recognize and anticipate
changes in the patient's condition. Even the failure to recognize the
onset of a convulsion may result in the death of the patient. But what a

satisfaction results when the patient begins his convalescence and is able
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once more to smile, even if some spasticity is still present and the smile

does still retain some of its "sardonic"” qualities(Martin&Corzine, 1942).

2.2.11. Prevention

Recoverd from certain "acquired tetanus” does not normally result in
Imunity to tetanus, unlike many infectious diseases. This is due to the
tetanospasmin toxin's intense potency. Tetanospasmin is likely to be lethal

until it triggers an immune reaction.

Tetanus may be avoided by tetanus toxoid vaccine (Apte NM & Karnad
DR,1995). The CDC recommends that adults receive a booster vaccine every
10 years, and in certain areas, normal care procedure is to give the booster to
any person with a puncture wound who is unaware of when he or she was last
vaccinated or whether he or she had less than three lifetime doses of the
vaccine. However, the booster does not prevent a potentially fatal case of
tetanus from the current wound, as tetanus antibodies may take up to two
weeks to form(DTP, 1991).

The tetanus vaccine is also used in children under the age of seven as a
combination vaccine, the DPT/DTaP vaccine, which often contains diphtheria
and pertussis vaccines. The Td (tetanus and diphtheria) or Tdap (tetanus,
diphtheria and acellular pertussis) vaccine is widely used in adults and
children over the age of seven(Apte NM & Karnad DR, 1995).

Countries that has Tetanus among mothers and babies has been
eliminated, according to the World Health Organization. For at least two years,
a rate of less than one case per 1000 live births is required for certification.. In
1998, 3,433 cases of tetanus were reported in newborn babies in Uganda;
2,403 of these died. Uganda was accredited in 2011 as having removed tetanus

after a massive public health campaign (Porter JD, et al., 1992).
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One of the most important prevention steps in medicine is successful
Immunization with a tetanus toxoid. prevention one tetanus case saves enough
fitness care prices to immunize severa thousand individuals. energetic
Immunization with 3 IM injections (10 lyophilized units, 0.5 mL) of alum-
adsorbed tetanus toxoid offers almost total immunity for five years. little one
ordinary immunization begins at 6 weeks to two months of age with different

vaccines at periods of 1 to 2 months(Nathan and Bleck, 2011).

If you haven't had a tetanus booster within the final 5 years, you have to
get one after an coincidence that would set off tetanus (infected wound,
puncture, burn, frostbite, avulsion, and weigh down harm). If no Td
vaccination has been administered within the final 10 years, a wounded patient
ought to take delivery of the adsorbed Td vaccine. If no previous
Immunization records is available, a route of 3 monthly Td pictures must be
administered (Kessler, et al., 2014).

A patient with no clear previous vaccination history should also be given
HTIG (250-500 IU), for the most part if the wound is probable to cause
tetanus. Most scholars believe that as long as separate sites are used, both
HTIG and tetanus toxoid can be administered concurrently. In the case of
tetanus-prone wounds, HTIG is administered, e.g. fracture wounds, deep
penetrating wounds, bite wounds, wounds containing foreign bodies, soil-
contaminated wounds, infected wounds, extensive tissue damage (contusions,
burns). Children and adults: a single dose of 250 1U; 500 IU if more than 24
hours have passed; HTIG, along with the tetanus vaccine, should be given in a

different form as soon as possible after injury (Krausz, 2007).
2.2.12. Complications

Interference with breathing can occur due to aspiration and

laryngospasm. Prolonged spasms, contractions or convulsions may lead to
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fractures of long bones or of the spine. Cardiovascular complications namely
tachy/bradycardia, arrhythmias and hypertension may also occur due to
stimulation of the autonomic nervous system. Nosocomial infections are
common in these patients because of prolonged hospitalisation. Infections may
occur from indwelling catheters, hospital acquired pneumonia, pressure sores,
aspiration pneumonia, deep vein thrombosis and pulmonary embolism can also
occur (Mallick & Winslet, 2004).

Table.2.1. Complications of Tetanus occur (Mallick & Winslet, 2004).

Systems Complications

Respiratory apnoea,

type | respiratory failure

(atelectasis, aspiration pneumonia),

type Il respiratory failure

(laryngospasm, excess sedation, truncal spasm),

acute respiratory distress syndrome, complications of

ventilation and tracheostomy

Cardiovascular | tachy/bradycardia, hypo/hypertension,
myocardial ischaemia,

arrhythmias, asystole, cardiac failure

Renal infections, renal failure

Gastrointestina | ileus, gastric stasis, diarrhoea,

haemorrhage

Musculoskeletal| vertebral fracture and tendon avulsions during spasms,
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temporomandibular joint dislocations, nerve palsies

General weight loss, thromboembolic phenomenon,
decubitus ulcers,

multiple organ dysfunction syndrome(MODS)

Nosocomial infections are common because of prolonged hospitalization.
Secondary infections may include sepsis from indwelling catheters, hospital-
acquired pneumonias, and decubitus ulcers. Pulmonary embolism is
particularly a problem in persons who use drugs and elderly patients.
Aspiration pneumonia is a common late complication of tetanus, found in 50%
to 70% of autopsied cases. In recent years, tetanus has been fatal in
approximately 11% of reported cases. Cases most likely to be fatal are those
occurring in persons age 60 years or older and unvaccinated persons. In about
20% of tetanus deaths, no obvious pathology is identified and death is
attributed to the direct effects of tetanus toxin(CDC, 2005).

As a result of repeated muscle spasms, fractures and tendon rupture can
occur in patients with severe tetanus, as well as rhabdomyolysis (the rapid
breakdown of damaged skeletal muscle). Muscle rigidity and spasms can make
swallowing and coughing more difficult, which may result in the inhalation of
secretions or contents of the stomach. This can lead to a lower respiratory tract

infection (also known as aspiration pneumonia(Cottle, et al., 2018).

Generally, severe cases of tetanus require admission to critical care for
long periods of time (up three to five weeks). As a result, these patients are at a
higher risk of developing nosocomial infections, ventilator-associated
pneumonia and gastrointestinal haemorrhage (Yen & Thwaties, 2019; Cottle,

et al., 2018). The lack of immobility over several weeks also increases their
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risk of developing a thrombosis, meaning patients must also receive
appropriate thromboprophylaxis (Cottle, et al., 2018). Also complications may

include:

Fractures: Muscle spasms and convulsions can often lead to bone

fractures in serious cases.

Aspiration pneumonia : occurs when secretions or stomach contents
are inhaled, resulting in a lower respiratory tract infection and

pneumonia.

Laryngospasm: is a spasm of the voice box that can last up to a minute
and cause breathing problems. The patient can suffocate in serious

cases.

Tetanic seizures: A person with tetanus can experience fits if the

infection spreads to the brain.

Pulmonary embolism: is a disorder in which a blood artery in the lungs
becomes blocked, impairing breathing and circulation. The patient will

need oxygen and anti-clotting medication immediately.

Acute renal failure (extreme muscle spasms): Severe muscle spasms
can cause skeletal muscle to be damaged, allowing a muscle protein to
leak into the urine. This can result in kidney failure. (Tetanus -

symptoms and complications, 2013).
2.2.13. Treatment of Tetanus

The treatment of tetanus has three primary objectives: (a) to overcome
disturbances in the body due to the tetanus toxin already bound to the central
nervous system; (b) to neutralise toxin still circulating in the blood; and (c) to
eradicate the tetanus bacillus itself. The general management of patients with

tetanus involves the control of reflex spasms, the prevention of intercurrent
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infection, the control of fluid and electrolyte balance, and the maintenance of the
patients strength. The key to controlling muscle spasm is sedation and muscle
relaxation. In cases of mild or moderate severity this may be achieved by a
combination of treatment with drugs such as phenobarbitone, chlorpromazine,
and diazepam. In more severe cases, however, total paralysis by curarisation and
application of intermittent positive pressure ventilation in the tracheostomised

patient is usually required (Ahmadsyah & Salim,1985).

Acute treatment of tetanus is based on wound cleaning and antibiotic
eradication of Clostridium tetani, e.g., with intravenous metronidazole, 500 mg
three times daily, or penicillin, 100,000-200,000 1U/kg/day (Ganesh,et al.,2004;
Campbell,et al., 2009). Treatment is continued for seven to ten days. The notion
that one should avoid penicillin because of a possible inhibition of the GABAA
receptor, which could increase muscle rigidity, does not seem to be supported by
studies. Tetanus antitoxin is given once intramuscularly; doses of 500 1U, 3000
IU, or higher have been used, but it is debatable whether the higher doses are
more effective (Blake, et al.,1976).

The antitoxin is given to inactivate any free tetanus toxin. The toxin that has
been taken up into nerve terminals is probably not available to the antitoxin.
Therefore, muscle symptoms may develop further, although the clostridia have
been eradicated and antitoxin has been given, because tetanus toxin continues to
be transported axonally and trans-synaptically and to cleave VAMP. Intrathecal
administration of antitoxin, e.g. via lumbar puncture, could inactivate tetanus
toxin during its trans-synaptic transport; a meta-analysis indicated that intrathecal

administration was superior to the intramuscular route with respect to survival

(Kabura, et al., 2006). Other treatment includes:

General measures: If at all possible, a separate wardn for tetanus

patients should be created. Patient should be kept in a dark, shaded
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environment and should be kept as free from visual and auditory stimuli as
possible. All wounds should be washed and debrided according to the

Instructions. (Surveillance, 2010).

Immunotherapy: If possible, administer human TIG 500 units
intramuscularly or intravenously (depending on the available preparation); in
addition, administer an age-appropriate TT-containing vaccine, 0.5 cc by
intramuscular injection, at a different region. [Because tetanus sickness does
not result in immunity, patients who have not previously had a primary TT
vaccine should have a second dose 1-2 months following the first dose,
followed by a third dose 6-12 months later (Ganesh,et al.,2004).

Antibiotic treatment: Penicillin G (100,000-200,000 IU/kg/day
intravenously, divided into 2—4 doses) is superior to metronidazole (500 mg
per six hours intravenously or by mouth). Also effective are tetracyclines,
macrolides, clindamycin, cephalosporins, and chloramphenicol. (Surveillance,
2010).

Muscle spasm control: The medications of choice are benzodiazepines.
To achieve spasm control without undue sedation or hypoventilation, titrate
intravenous diazepam or lorazepam in 5 mg or 2 mg increments for adults
(start with 0.1-0.2 mg/kg per 2—6 hours for newborns and titrate upward as
needed). Large doses (up to 600 mg per day) may be needed. Oral preparations
are an alternative, but they must be used in combination with close supervision

to prevent respiratory distress or arrest (Thwaites et al., 2006).

Magnesium sulphate To control spasm and autonomic dysfunction, it
can be used alone or in conjunction with benzodiazepines: Intravenous loading
dose of 5 gm (or 75 mg/kg), then 2-3 gm per hour before spasm control is
achieved. Track patellar reflex to prevent overdosing, as areflexia (absence of

patellar reflex) occurs at the therapeutic range's upper limit (4mmol/L). The
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dosage should be minimized if areflexia develops. Dantrolene and baclofen
(1-2 mg/kg intravenous or by mouth every four hours), Other spasm-
controlling medications include barbiturates (100-150 mg every 1-4 hours in
adults; 6-10 mg/kg in children; by either method) and chlorpromazine (50—
150 mg intramuscular injection every 4-8 hours in adults; 4-12 mg

intramuscular injection every 4-8 hours in children) (Ganesh,et al.,2004).

Autonomic dysfunction control: Magnesium sulfate, or morphine, as
mentioned previously. Note: -blockers like propranolol were once
recommended, but they can cause hypotension and rapid death; today, only

esmalol is recommended (Thwaites et al., 2006).

Airway / respiratory control: Respiratory depression may be caused by
medications used to manage spasms and provide sedation. This is less of a
concern if mechanical ventilation is available; if not, patients must be closely
monitored and medication doses modified to provide optimum spasm and
autonomic dysfunction control while preventing respiratory failure.
Mechanical ventilation is recommended where necessary if spasm, like
laryngeal spasm, is impeding sufficient airing. Endotracheal tubes can cause
spasm and worsen airway compromise, so tracheostomy should be performed

as soon as possible (Surveillance, 2010).

Adequate fluids and nutrition Tetanus spasms cause high metabolic
demands and a catabolic condition, so extra nutrition should be given.
Nutritional assistance will improve the chances of survival. Close supervision
and nursing care were used to the introduction of immunization and artificial
respiration (around the 1920s-30s), it was possible to enhance survival.
Individuals' chances of complete recovery enhance significantly if they can be
assisted through one to two weeks of spasm and other challenges, especially in

non-elderly and previously healthy patients. (Surveillance, 2010).
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Tetanus is treated acutely by washing wounds and eradicating
Clostridium tetani with antibiotics, such as metronidazole 500 mg three times
daily with intravenous or(penicillin) (100,000-200,000)IU/kg/day (Ganesh,et
al., 2004; Campbell, et al., 2009). The procedure will last seven to ten days.
The suggestion that penicillin should be avoided because it may inhibit the
GABAA receptor, causing stiffness of the muscles, does not appear to be
supported by evidence (Ganesh,et al., 2004). Tetanus antitoxin is administered
once intra muscularly (doses of 500 IU and 3000 IU, or greater have been
tried, although it's unclear whether higher doses are more effective. The
antitoxin is given to render any remaining tetanus toxin inactive (Blake, et al.,
1976).

Antitoxin is unlikely to infiltrate toxin that has been taken up by nerve
terminals. Even after the clostridia have been eliminated and antitoxin has
been treated, muscular symptoms can worsen because tetanus toxin continues
to be transferred axonally and trans-synaptically and to cleave VAMP.
Intrathecal antitoxin delivery, such as by lumbar puncture, has been proven to
inactivate tetanus toxin during trans-synaptic transport; in a meta-analysis,
intrathecal administration was found to be superior than intramuscular

administration in terms of survival (Kabura, et al., 2006).

Wound management In partially immunized individuals, mild cases of
tetanus have been observed. Tetanus can be contracted by minor cuts and
abrasions that aren't known as ‘'tetanus-prone' wounds by people who have a
weakened immune system or are immunocompromised (WHO, 2017). In those
with inadequate tetanus immunity, The danger of tetanus will grow if you wait
too long to get help for such wounds. Finkelstein, et al. 2017). Cases of tetanus
seem to be underdiagnosed and unreported in large numbers (Lu X, et al.,
2018).
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In Australia, there was a difference between recorded tetanus morbidity
and serological tetanus immunity, adults over the age of 65 were found to have
insufficient tetanus immunity and therefore were at risk of tetanus.
Debridement and wound cleaning are effective in preventing tetanus by
eliminating the source of tetanus infection and limiting the amount of tetanus
toxin produced(Lu X, et al., 2018).

Five doses of vaccine administered in childhood provide long-term
protection, and there's no reason to expect that fully inoculated person will be
entirely protected for decades. The most recent advice to include preventive
tetanus booster shots for people presenting with a tetanus-prone wound if five
years have transpired since the last dose for those offering with a tetanus prone
lesion reaffirms this safety. The literature indicates that for completely
immunized persons, the time period between prophylaxis doses may be
increased to up to ten years, although several studies are cautious later there is
no agreed upon. Antitoxin safety is determined by a serological test as a result,
modifying the existing approach is not recommended at this time. The existing
evidence does not support extending this time span to ten years by
administering a sixth dose in infancy, as proposed by the WHO for long term

immunity (Nowlan, 2019).

It is important to note that recovery from tetanus does not confer
immunity. Therefore, patients with clinical tetanus will still require
appropriate  vaccination to provide protection against subsequent
exposures(PHE, 2013). Most patients presenting with tetanus prone wounds
are seen either by their general practitioner or at Accident and Emergency
departments. A recent review of tetanus prophylaxis among staff in Accident
and Emergency departments found variations in self-reported level of
knowledge and practice; only a third of respondents who had local guidelines

available said they were always followed (Savage, et al., 2007).
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These gaps in knowledge and lack of adherence to current national
guidance can lead to patients receiving inadequate care. Similar finding have
been observed in the United States and Europe (CDC, 2011; Abbate, et al.,
2008). Clear local commissioning pathways are essential to ensure the
provision of timely post exposure prophylaxis for vaccine preventable
infections such as tetanus. Whenever possible Accident and Emergency
departments should provide a first dose of tetanus containing vaccine to
patients with an incomplete or uncertain immunization history as patients
referred back to general practice may not attend. Clear and effective guidance

for the provision of tetanus prophylaxis is readily available (PHE, 2013).

Local and national public health practitioners provide a source of expert
advice on appropriate prophylaxis, laboratory tests, and treatment of tetanus.
Immunization history is required for the appropriate risk assessment of
patients presenting with wounds. Many patients, especially among the elderly,
may not be aware of their immunization status nor have it recorded adequately
in their health records and are may therefore be incorrectly assumed to be fully
vaccinated. In the UK, patients born before 1961 would not have been eligible
for routine immunization, although some men would have been immunized
during national service, and may have incomplete vaccination histories.
Ensuring wounds are managed in accordance with national guidelines and
appropriate immunization delivered to susceptible patients requires effective
communication between the primary and secondary care. Tetanus is a statutory
notifiable disease and the local health protection team must be informed of
suspected cases(PHE, 2013).

Tetanus is a potentially fatal vaccine preventable infection caused by a
neurotoxin which is produced by C. tetani (Duerden ; Brazier, 2009). Cases of
clinical tetanus are becoming increasingly rare in the UK due to the success of

the vaccination program and many practitioners are unlikely to have had first
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hand experience of managing such patients. Tetanus prone wounds, including
those classed as high risk, however, are a comparatively common presentation
to Accident and Emergency departments. These two cases highlight risks
associated with delays in recognition of tetanus prone wounds and the fatal
consequences from untreated injuries in susceptible individuals (Lyons, et al.,
2011).

In the UK, armed forces personnel have been immunized against tetanus
since 1938 with tetanus vaccination incorporated into the childhood
Immunization schedule from 1961 , the current UK schedule comprises of five
doses of tetanus-containing vaccine commencing with a primary course at two,
three and four months of age, with booster doses offered pre-school (around
three years four months) and during adolescence (between 13 and 18 years
old) (PHE, 2013). Coverage of tetanus vaccination evaluated at two years of
age has been at least 94% for the last 20 years; seroprevalence data from 2009
suggested that 83% of the population were protected against tetanus although
36% of individuals aged over 70 were found to be susceptible, with women
having significantly lower antibody levels than men (Begg, et al ., 1989;
Wagner, et al, 2012). Most cases of tetanus occurred in susceptible individuals
who were either unimmunized or partially immunized and did not have
protective levels of antibodies at the time of exposure to C. tetani (Rushdy,et
al., 2003; Galbraith,et al, 1981). Adults born prior to 1961, who are more
likely to have missed out on childhood vaccinations, are over-represented in
this population (Wagner, et al, 2012; Grubeck-Loebenstein, 2010) Sporadic
clusters of tetanus in the UK have also been reported among people who inject
drugs (PWID) (Hahné,et al, 2006).


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4672608/#bib0020

Chapter Two: Literature Review

2.3. Tetanus Toxoid

2.3.1. Tetanus Toxoid an Overview

Tetanus toxoid, a distilled education of an inactivated tetanus toxin, is
one of the most critical immunizing drugs recognised. Adsorbed (alum-
brought on) instruction is desired due to the fact it is more immunogenic than
fluid instruction. All citizens of the United States who do not have any
contraindications should take toxoid tetanus. To ensure protection against both
ilInesses, tetanus toxoid should always be given in conjunction with either the
diphtheria toxoid alone or the diphtheria toxoid plus pertussis immunization. A
two-dose course, given 4 to 8 weeks apart, followed by a third dosage 6 to 12
months later, leads in protective antibodies in over 95% of patients and is

recommended for all unimmunized older children and adult (DTP, 1991).

Following early life DTP/DTaP immunization on the a while of eleven to
12 years, booster doses of grownup formula tetanus and diphtheria toxoids
(Td) are counseled each 10 years thereafter. the only-time dose of Tdap may
be replaced with one of the indicated Td boosters. DT must be supplemented
by means of DTaP for youngsters for newborns who have no longer been
immunized within the first yr of life and for whom the pertussis vaccine is
contraindicated. For unvaccinated kids of their 2nd yr of lifestyles for whom
the pertussis vaccination is contraindicated, two doses of DT have to be given
4 to eight weeks apart, with a 3rd dose 6 to 365 days later (see 'Pertussis
vaccination’). DTaP or DT is given to kids beneath the age of 7. five doses of
DTaP are given at 2, four, 6, 15 to 18 months, and four to 6 years of age. Fever
and nearby responses are not unusual facet effects. some folks who have
gotten a couple of doses of tetanus toxoid have advanced arthus-like reactions.
A tetanus toxoid has been hypothesized as an odd motive of brachial plexus
neuropathy (Stratton KR, et al., 1994).
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As a source of GBS, Tetanus toxoid has also been implicated (Baxter R,
et al., 2013). It rarely does so if tetanus toxoid triggers GBS (CDCP, 1996). A
group of German scientists under the leadership of Emil von Behring
discovered the first vaccine passive immunology in 1890. (CDCP, 2011).
"DTP (combined diphtheria, tetanus, and pertussis vaccine" turned into to start
with used in 1948 and changed into used till 1991, when it turned into changed
with a acellular model of the pertussis vaccination because of protection issues
(Cherry, et al., 1988).

Researchers pursued a replacement vaccination after 1/2 of individuals
who received the DTP immunization had injection web page redness, swelling,
and pain (CDCP, 2011).

2.3.2. Mechanism of action

Active artificial immunity is called the type of vaccine against this
illness. This form of immunity is produced when a disease that is dead or weak
enters the body, triggering an immune response that involves antibody
development. This is good for the body since this suggests that the immune
system can identify the antigen and generate the antibodies quicker if the

disease is presented into the body (Vaccines & Immunizations, 2011).

2.3.3. Preparation of Tetanus Toxoid

The production of tetanus toxin in high yield depends on Preparation of
Tetanus Toxoideveral factors namely; presence of particular toxigenic
factors in the culture medium, intrinsic toxigenic capacity of C. tetani
strains, and mode of cultivation. Although the toxigenic factors are still
identified, semi synthetic and synthetic media enable the production of
tetanus toxin to varying degrees have been formulated. The most widely
used classical media were described by (Mueller and Miller, 1954; Latham
et al.,, 1962).
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More recently, formulation of new synthetic medium described by
(EL-Helw, 2007), produced high potent tetanus toxin and more economic
than traditional media. As tetanus toxin induces death before an adaptive
immunity could be generated, active immunization with tetanus vaccine is
crucial for prevention of death. At present, protection is routinely induced
through immunization with a tetanus toxin derivative, which was first
described for more than 80 years ago. Tetanus toxin inactivated by
formaldehyde (tetanus toxoid) is devoid of toxicity but is still highly
Immunogenic with a stabilized native conformation (Inic-Kanada et al.,
2009).

Tetanus toxoid is very immunogenic and even soluble tetanus
toxoid given in adequate dosage can be protective. It is common, that the
toxoid is adsorbed to aluminum hydroxide or phosphate prior to
Immunization, since the presence of this adjuvant induces an increased
immune response (Bizzini et al., 1984; Majgaard and Koch, 1988). Parenteral
injection of toxoid prepared from highly antigenic exotoxins of C. tetani
regularly evokes neutralizing antitoxin, which is highly protective against
the risk of disease in animals. The tetanus toxoid is among the most
effective prophylactic immunogens in general wuse today. Regular
vaccination of all horses and ponies against tetanus is absolute essential,
in addition vaccination is quick simple and highly effective and only

practical mean of long-term protection (British Horse Society, 2004).
2.3.4. Medicinal uses of Tetanus toxoid

2.3.4.1. Pregnancy

In the United States, pregnant women should take a dose of Tdap vaccine
after delivery during each pregnancy, preferably between weeks 27 and 36, to

allow antibody transmission to the fetus, according to prenatal care guidelines
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(CDC, 2013) (Pregnancy Guidelines, 2016). It is recommended that pregnant
women who have never received a tetanus vaccine (i.e. Who have never
received DTP, DTaP or DT as a child or Ted or TT as an adult) starting during
pregnancy, receive a series of three Td immunizations to ensure protection
against maternal and neonatal tetanus. In such circumstances, one dose of
Tdap should be swapped for one dose of Td, ideally between 27 and 36 weeks
of pregnancy, and the sequence finished with Td (CDC, 2013; Havers et
al.,2020).

Tetanus, an avaccine preventable and lifestyles-threatening ailment,
maintains to imperil pregnant ladies and their fetuses, especially in nations
where tetanus toxoid (TT) vaccination insurance and use are low. Tetanus is a
bacterial ailment produced with the aid of spores of Clostridium tetani, which
can be discovered everywhere in the international (cook, et al., 2001). In
places in which sanitation is inadequate, the sickness is commonplace
(Sheffield, et al., 2004).

The world health corporation (WHO) and different companies were
operating to take away maternal and neonatal tetanus since the Eighties. The
MNTE via 2005 (Maternal and Neonatal Tetanus elimination by using 2005)
program makes a huge contribution to this attempt. the arena health
organisation, the United nations populace Fund (UNFPA), and the United
countries global children's Emergency Fund (UNICEF) collaborated to create
this effort, which focuses on enhancing get right of entry to to and use of
Immunization for ladies of reproductive age. Regarding the preservation of the

judiciary in formerly high-risk locations (WHO, 2000).

Despite the fact that a large-scale public health approach has achieved
significant progress in lowering maternal and neonatal tetanus mortality,
nearly 39 nations have yet to achieve maternal and neonatal tetanus

eradication status, which is defined as Each case has fewer than one case.
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Every country has 1,000 live births per region (Vandelaer, et al., 2003; WHO,
2011).

At 2004, the disease is estimated to have killed 128,250 babies and
30,000 mothers, mostly in Africa and Asia (Zarukostas, 2008). These rates
were lower than those seen in the 1980 when the disease killed more than 1/2
1,000,000 babies (Roper et al., 2007). Despite the fact that the burden of
tetanus-associated maternal and neonatal morbidity and mortality stays high in
developing nations, current research in developing international locations with
widespread immunization packages, which include Austriahave found that

newborns have a lower level of immunity to the disease (Prusa et al., 2011).

According to a 2005 MNTE assessment, Kenya is one of the nations
wherein 11-50 percentage of counties are at excessive threat of maternal and
neonatal tetanus (WHO, 2000). Further, according to WHO/UNICEF
countrywide immunization coverage estimates from 2009, 11% of Kenya's 149
counties have less than 50% coverage of as a minimum 3 (TT3)
immunizations, with handiest 63 counties having coverage extra than eighty%
(WHO, 2012). in keeping with a 19-yr trend analysis of the value of admitting
a newborn to a rural district clinic in Kenya, the highest mortality rate for little
one tetanus is sixty seven percent (Mwaniki et al., 2010). The rudimentary
nature of the following statistical description leaves out a proof of the specific
elements that affect testosterone immunization get admission to and use. it is
critical to take a look at the relative contributions of factors that influence get
entry to to and use of wintry weather immunization with the intention to
accomplish the desired purpose of immunization and to identify powerful

interventions to enhance vaccination programs.

Tetanus is now rare in France and other industrialized countries, thanks to
large, systematic immunization campaigns. However, specific mortality due to

tetanus has remained around 0.4/million inhabitants since 1994 Several groups
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within the population remain at risk of insufficient immunization coverage .
The at-risk categories are the elderly, women, and immigrants, as reported in
France , as well as in the United States . Moreover, the abolition of obligatory
national military service in France and the increase of immigration are likely
to decrease vaccination coverage over the next decades (Colombet et al.,
2005).

Tetanus prevention in moms and babies can be accomplished by easy
childbirth health practices and tetanus immunization for moms (Blencowe, et
al., 2011). The World Health Organization recommends a total of five doses of
the TT vaccine for women without a history of TT vaccination. The first two
doses are given in the first trimester, each one month apart, and the third dose

Is given during the following pregnancy or within a year (WHO, 2011).

The comprehensive review found that immunizing women of
reproductive age lower the risk of newborn tetanus (Demicheli et al., 2005).
According to a meta-analysis, immunizing pregnant women with at least two
doses (TT2) can reduce tetanus-related neonatal mortality by 94%. (Blencowe,
et al., 2010). According to studies, low vaccination coverage in these nations is
due to a lack of vaccine access and understanding (Perry et al., 1998). Lack of
understanding regarding the time and site of rat miscarriage immunization, as
well as misconceptions regarding vaccines as contraceptive drugs, are further

reasons for low coverage (Hasnain & Sheikh, 2007).

TT use remains suboptimal in several locations where appropriate, access
to TT is provided through statewide immunization and preventive programs
(Basher, 2010). The factors identified as positively impacting Pest fly
Immunization using Bangladesh Demographic and Health Survey data include
maternal younger age at birth, higher maternal education level, higher spouse
education level, higher maternal earning status, urban residency, access to

modern toilets, and high household assets and wealth index. In northern
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Ethiopia, rural residents and maternal higher education have been identified as
strong predictors of the usage of three or more TIT dosages (Kidan, 2004). In
contrast to the findings of Bangladeshi studies, moms living in rural parts of
northern Ethiopia have a higher chance of receiving TT vaccination than
moms living in urban regions. these disparities get up because of the
availability of robust small scale community establishments that act as
powerful community mobilization equipment for preventive and health
merchandising (Kidane, 2004).

Other elements inclusive of a lady's health decision-making, the quantity
of instances she visits an antenatal care issuer, and the sort of group wherein
she gets antenatal care offerings in the event of immunization are not well
understoodldentifying characteristics linked with TT immunization is crucial
for the creation and execution of effective programs aiming at increasing
awareness, access, and usage of TT. In Kenya, the Demographic and Health
Survey (DHS) in 2003 and 2008-2009 revealed that whitefly vaccination was
underutilized, with only 52 and 55 percent of pregnant women reported
receiving two or more doses of toxin, respectively (KNBS, 2010). The current
study explores the factors that influence postpartum women in Kenya
receiving enough TT vaccination using the Kenya Demographic and Health
Survey (KDHS) from 2008 to 2009.

A-Efficacy and Effectiveness of Tetanus Vaccine for pregnant women

The vaccine is given to pregnant women and women of childbearing age
to protect them from tetanus and to prevent their babies from NT (Koenig MA,
et al,. 1998; Stanfield JP.et al,. 1973). After two doses of tetanus
Immunization, more than 80% of recipients had protective antibody levels (1-
3). Two doses provide protection for 1-3 years, while some research suggests
that prolonged protection is possible. The tetanus immunization is not harmful
to a pregnant woman (Stanfield JP, et al,. 1973; Black RE, et al., 1980).
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B- Recommendations of WHO toward giving vaccine for pregnant women

1-All pregnant women receive tetanus toxoid, reduced diphtheria toxoid,
and acellular pertussis vaccine (Tdap) as early as 27-36 weeks of pregnancy,
according to the American College of "Obstetricians and Gynecologists
(ACOG)".

2- Pregnant women must be knowledgeable that receiving the Tdap
vaccine for the duration of every pregnancy is each secure and vital on the way
to make sure that each new child is given the exceptional feasible safety

towards whooping cough while they may be born.

3- Obstetricians and gynecologists should stock up on Tdap vaccine and

administer it in their offices.

4- If partners, family members, and carers of infants have never been
vaccinated, they should be administered the Tdap vaccine. All members of the
family should be vaccinated at least two weeks before coming into touch with

the infant.

5- If the woman has by no means received a previous dose of Tdap as a
youngster, person, or throughout a previous being pregnant, the Tdap vaccine

should be given shortly after delivery if it was not given during pregnancy.

6- There are some occasions when the Tdap vaccine should be given
outside of the (27-36) week pregnant. In cases of wound treatment, whooping
cough epidemics, or other mitigating conditions, for example, the need to
guard against infection outweighs the benefit of administering the vaccination

during the first 27-36 weeks of pregnancy.

In June 2011, the American College of Obstetricians and Gynecologists
(ACIP) suggested that pregnant women who had not previously received Tdap

receive one (CDC, 2012). In the midst of continuous increases in pertussis
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disease, particularly newborn mortality (CDC, 2012), the Immunization
Practices Advisory Committee proceeded to examine this topic. The need to
lower the high burden of disease in neonates, encouraging safety findings
(Sukumaran L, et al., 2015; McMillan M,et al., 2017) on Tdap use in adults,
and advanced immunology evidence indicating considerable attenuation of
immunity following immunization were all factors evaluated (Healy CM,et al,
2013).

The American College of Obstetricians and Gynecologists (ACIP)
amended their recommendation in 2013 that the dose of Tdap be given
throughout every pregnancy period, regardless of previous Tdap vaccination
history (CDC, 2012). Tdap vaccination is suggested between 27 and 36 weeks
of pregnancy for Tdap mothers. Vaccination is suggested as early as feasible
in the pregnancy window of 27-36 weeks to enhance antibody of the mothers
response that lead to passive antibody transmission, for the infant. However,
in the case of wound management, pertussis outbreaks, or other mitigating
circumstancesTdap vaccine can be correctly administered at any time
throughout pregnancy if the want to protect in opposition to infection
outweighs the advantage of administering the vaccine at some stage in the 27-
36-week pregnancy window. since 2013, more proof has emerged that
administering Tdap in the course of the past due second or early 0.33 trimester
of pregnancy (with as a minimum weeks of immunization time earlier than
start) is particularly helpful in preventing neonatal whooping cough (CDC,
2012).

Infants with pertussis whose moms got Tdap for the duration of being
pregnant had significantly decreased morbidity, including a decreased
probability of hospitalization and ICU admission, despite the fact that maternal
vaccination is not totally protective (Winter K, et al., 2017). The safety data

continues to be positive, particularly in cases when women receive several
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Tdap vaccines in a short period of time due to pregnancies with short intervals.
Immunization against Tdap during the first 27-36 weeks of pregnancy
enhances motherly antibody reaction and passive antibody transmission to the
fetus, according to new research. As a result, it appears that providing the
Tdap vaccine as soon as possible, between 27 and 36 weeks of pregnancy, is
the optimal strategy. As a result, it appears that the best approach is to provide
the Tdap vaccine as soon as feasible during the 27-36-week gestation period
(Naidu MA, et al., 2016; Kent A et al., 2016). If the Tdap vaccine is linked to
a test for gestational diabetes, this would be simple to implement. Tdap
vaccination at the same time as Rho (D) immune globulin delivery is another

option for Rh-negative women to consider.
2.3.4.2. Infancy

The first vaccine is given to children when they are young. The DTaP
vaccine, which contains three inactive toxins in one shot, is given to the infant.
Diphtheria, pertussis, and tetanus are all avoided by DTaP. This vaccine is less
risky than the DTP vaccine that was commonly used (CDC, 2015). The DT
vaccine, which is a mixture of diphtheria and tetanus vaccines, is another
choice for children. This is offered as an alternative to the DTaP vaccine for
children who are allergic to it (CDC, 2011).

2.3.4.3. Children, older children, adolescents and adults

Because DTaP and DT are given to children under the age of a year, the
preferred injection location is the anterolateral thigh muscle. These vaccines
can, however, be injected into the deltoid muscle if necessary. The World
Health Organization (WHQO) recommends six doses for newborns starting at
six weeks of age (WHO, 2017). In early childhood, four doses of DTaP should
be given. The first dose should be given at the age of two months, the second

at four months, the third at six months, and the fourth between the ages of
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fifteen and eighteen months. For children aged four to six years old, a fifth
dose is recommended, Td and Tdap are inserted into the deltoid muscle and
are for older children, teens, and adults (CDC, 2011). Every ten years, these
boosters should be taken. Shorter intervals between single Tdap doses and Td
booster doses are safe (Talbot, Elizabeth, 2010).

2.3.4.4. Additional doses

Because lymphocytes synthesis (antibodies) does not occur at a constant
high rate, booster shots are required. This is because after the vaccine is
introduced, when lymphocyte production is high, white blood cell production
activity starts to decrease. The decrease in T-helper cell function necessitates

The use of a booster to maintain white blood cells active (Veronesi, 1981).

Td and Tdap are booster shots given to individuals aged nineteen to sixty-
five years old every ten years to maintain immunity. Tdap (tetanus, diphtheria,
and acellular pertussis) is a one-time, first-time only vaccine that protects
against tetanus, diphtheria, and acellular pertussis. This should not be given to

anyone under the age of eleven or over the age of sixty-five (CDC, 2015).

Td is a booster shot for people over the age of seven that contains the
tetanus and diphtheria toxoids. Td, on the other hand, contains less diphtheria
toxoid, hence the capitalization of the "d" and lowercase of the "T." (CDC,
2015). It's vital to remember injecting booster doses should be given before the
age of 65, with one of the booster shots being Tdap and the rest being Td
(Havers, et al., 2020).

2.3.4.5. Whole-of-life protection

A recent indication review to guide the brand newZealand nationality
Immunization schedule indicated the need to reevaluate the immunization

reputation and booster requirements for older persons (Petousis, 2016). In New
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Zealand, the number of tetanus cases reported is exceedingly low, with less
than one case reported on average every 12 months. The majority of cases
recorded in recent days have all been among unvaccinated children or people
over 65 years old who are either unvaccinated or confused about their
Immunization status. In the ten years between 1997 and 2016, 33 cases were
reported, with 18 of the 21 with known immunization repute being vaccinated,
demonstrating that modern immunization control procedures appear to be
effective (ESR, 2017).

Milder tetanus cases in partially immune adults, on the other hand, are
likely unreported or misdiagnosed (Collins, et al., 2016). Booster doses for
tetanus-containing vaccine are currently recommended in New Zealand at ages
45 and 65. However, there is no certainty that both booster doses are required.
Adults who're forty five years old, alternatively, won't have enough immunity

to shield themselves till they may be sixty five years antique.

Many adults specially those over 60 years vintage, are at a higher hazard
of tetanus due to declining immunity. Immunity can decrease more quickly
following booster dosages if you don't get enough priming (Weinberg, et al.,
2013). Even if they were fully vaccinated, many adults did not receive the
same number of shots by the age of 18 that children do now. New Zealand's
childhood vaccination program began in 1960 with four doses of tetanus-
containing vaccine; the adolescent dose was no longer added till 1980 (MOH,
2006,2018). Furthermore, because more than a quarter of New Zealand's
present population was born elsewhere, it's hard to establish how many

primary doses were given to all adults (Stats NZ, 2013).

Despite the fact that the tetanus vaccine has been available for over 65
years, immunization insurance in New Zealand has traditionally been low, and

with fewer vaccine doses available, it is feasible that a large share of recent
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Zealand adults will lack immunity so that it will defend them until they are 65

years old if booster doses are not given.

The need for a regular adult booster dosage is projected to reduce as
childhood immunization coverage increases and more persons reach 45 years
of age, having received at least (five) childhood of tetanus vaccination doses
(Nowlan, 2019). Extra dosages are still given to many adults for wound care
and, more recently, for pregnant women. In New Zealand, vaccination
coverage during period of pregnancy and at 45 years of age is currently
insufficient to protect most adult from tetanus until they reach the age of 65.
because of age-related decline in humoral immunity, a booster dose at 65 years
might be required in New Zealand, even for a well-primed, absolutely
immunized grownup populace who get vaccination throughout pregnancy
and/or booster doses at forty five years. in line with mathematical modeling,
tetanus safety in absolutely-primed people (antitoxin titre of as a minimum
0.01 IU/ml) might be maintained for over 70 years in ninety five percentage of
the person populace in the US. However, it is uncertain whether this antibody
titre is sufficient to protect people as well as harm (i.e. sufficient to neutralise

tetanus toxin).

A decennial booster is commonly regarded as necessary. Regular
decennial booster dosages are not expected in adulthood for people who were
completely primed in infancy. Some countries prescribe one dose in early
adulthood to improve pertussis immunity rather than tetanus immunity,
however, this is more often than not to beautify pertussis immunity reasonably
than tetanus immunity (since Tdap is preferred over Td) (WHO, 2017). There
was no evidence that decennial booster doses increased the incidence of side
effects, with injection site pain being the most common issue reported

(Jackson et al. 2018). However, the majority of current data compared Tdap to
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Td, evaluating the inclusion of the pertussis component rather than tetanus and
diphtheria. (Kovac, et al., 2018).

2.3.5. Side effects

Redness, fever and swelling, as well as tenderness around the injection
site, are typical tetanus vaccine side effects (one of five people have swelling).
Following Tdap, people have complained of body aches and fatigue. In one
out of every 500 people, Td / Tdap will enlarge the entire arm in a painful way
(CDC, 2011; TdapVaccine Information Statement 2019). One out of every
100,000 to 200,000 doses of tetanus toxoid-containing vaccines (DTaP, DTP,
Tdap, Td, DT) will cause brachial neuritis (Hamborsky J, et al,. 2015; ACIP,
1996).

2.3.5.1. Body system as a whole

Edema, Redness, warmth, and rash are examples of local adverse
reactions. Following the injection, some patients can experience malaise,
temporary fever, pain, nausea hypotension. Arthus-type hypersensitivity
reactions, which are characterized by extreme local reactions that begin 2 to 8
hours after an injection, can occur, particularly in people who have had several
booster injections (ACIP, 1987). Anaphylaxis have been identified in rare
cases following the organization of tetanus. According to a research by the
Institute of Medicine (IOM), there is a causal link between tetanus (tetanus

toxoid) toxoid) and anaphylaxis (Institute of Medicine, 1994).
2.3.5.2. Nervous system

Following neurological conditions have been linked, to tetanus toxoid
(tetanus toxoid) vaccines: neurological problems (SchlenskaGK,1977;
RutledgeSL, et al,1986), including cochlear lesion (Wilson, 1967), brachial

plexus neuropathies (Tsairis P, et al., 1972), radial nerve paralysis (Blumstein



Chapter Two: Literature Review

Gl, et al., 1966), recurrent nerve paresis, (Wilson, 1967), "space paresis,
Guillain-Barré syndrome, and electroencephalogram (EEG) disorders with

Encephalopathy”.

The Institute of Medicin (IOM) concluded that the evidence supported
recognition of a causal association between tetanus toxoid (tetanus toxoid) and
brachial neuritis and GBS after examining records of neurologic occurrences
after tetanus toxoid (tetanus toxoid), DT, or Td immunization (Pollard,et al.,
1978).

2.3.5.3. Reporting of adverse events

The National Childhood Vaccine Injury Act of 1986 created the National
Vaccine Injury Compensation Program, which requires doctors and other
healthcare provider who order vaccines to keep long-lasting vaccination
records and to notify If any bad effects occur, contact the usa department of
fitness and Human services (Food and Drug Administration, 1988; CDC,
1990).

activities consisting of anaphylaxis or anaphylactic shock inside 7 days,
brachial neuritis within 28 days, any acute trouble or sequela (consisting of
demise) of an contamination (file at the Committee on Infectious sicknesses,
2000), impairment, harm, or circumstance stated above, or any events that
would cause in addition doses are all reportable incidents. Health-care
providers should report vaccine-related adverse effects to the Vaccine
"Adverse Event Reporting System" of the US (DHHS) (VAERS). VAERS
have a toll-free number 1-800-822-7967 where you can get Forms and
instructions for completing the form, as well as information regarding the

reporting circumstances. (CDC, 1990; Food and Drug Administration, 1988).
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2.3.5.4. Contraindications

Any hypersensitivity to the vaccination, especially the mercury component
thimerosal, prevents it from being used again. The use of this or every other
similar vaccination after a severe unfavorable impact temporally linked with a
previous dosage, along with an anaphylactic reaction, is contraindicated. A
preceding dose of Tetanus (tetanus toxoid) Toxoid that resulted in systemic
allergic reaction or neurologic reactions is an absolute contraindication for in
addition use (CDC, 1991; Report of the Infectious Diseases Committee, 2000).

Only passive immunization with TIG should be given if a contraindication
to using tetanus toxoid (tetanus toxoid)-containing preparations occurs in a
person who has not completed a primary immunizing course of tetanus toxoid
(tetanus toxoid) treatment and a clean, small lesion is sustained (Human). During
the course of any febrile condition or acute infection, elective immunization
should be avoided. Immunization should not be postponed because of a minor

upper respiratory infection or a moderate febrile illness (CDC, 1991).

During a poliomyelitis outbreak, elective immunization should be
postponed (Wilson, 1967). It is not recommended to use this or any other similar
Immunization after a serious adverse reaction, including anaphylactic reaction,

that was caused by a previous injection.

2.3.5.5. Vaccine storage and handling

Development of effective vaccines has reduced the incidence of many
serious infectious diseases. However, the efficacy of vaccines can be
compromised by faulty transport, storage, and handling (Casto & Brunell
,1991). In the 1970s and again in the early 1990s, improper vaccine storage and
handling were cited as possible reasons for vaccine failure that resulted in
measles outbreaks in Canada (Steinmetz, et al., 1983; ACE, 1987). Vaccines
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vary in stability with temperature changes. (Casto & Brunell ,1991; Glantz-
Miller & Loomis,1985; Sokhey, et al.,1988).

Tetanus and diphtheria toxoid should not be frozen (NACI, 1994), but are
more stable at warmer temperatures than pertussis and injectable polio
vaccines. Live virus vaccines, such as oral polio, can be frozen, but repeated
freeze-thaw cycles should be avoided." The sensitivity of various vaccines to
higher storage temperatures has been reported (Yuan et al.,, 1995), and the
adverse effects of elevated temperatures on vaccine potency are believed to be
cumulative (Yuan et al., 1995). Not only are vaccines sensitive to temperature,
but some, such as measles, mumps, and rubella, must always be protected from
light.

All vaccines should be stored and handled under recommended
conditions to ensure optimal potency when they are administered. The cold
chain has been extensively studied in nonindustrialized countries because of
concerns about limited refrigeration facilities, power shortages, and inadequate
transportation systems (Subramanyam,1989). However, problems with the cold
chain are not limited to these countries. A Montreal study reported that 60% of
20 immunization sites visited had refrigerator temperatures higher than the
recommended range of 2°C to 80C. A Los Angeles study of 50 pediatric
offices showed that only 16% of vaccine storage coordinators could cite
appropriate temperatures for vaccines, and 11 of 50 offices had refrigerator
temperatures above 80C (Bishai, et al., 1992).

A British study of 40 general practices and community child health clinics
showed only 40% of health care workers were aware of appropriate storage
conditions for vaccines and only 20% had refrigerator thermometers (Thakker
& Wo00ds,1992). The United States currently has the safest, most effective
vaccines in its history. Federal regulations require that vaccines undergo years

of testing before they can be licensed. Once in use, vaccines are monitored
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continually for safety and efficacy. As an immunization provider, you also play

a key role in helping to ensure the safety and efficacy of vaccines

. Storage

Carefully select and use the proper vaccine storage units to store
vaccines.

Have a properly calibrated thermometer or temperature recording device
inside each storage compartment.

Evaluate your cold chain procedures to ensure that vaccine storage and
handling guidelines are being followed.

Inspect vaccines upon delivery and monitor refrigerator and freezer
temperatures to assure maintenance of the cold chain.

Rotate vaccine stock so the oldest vaccines are used first.

If errors in vaccine storage and administration occur, take corrective
action immediately to prevent them from happening again and notify

public health authorities.

. Administration

Never administer a vaccine later than the expiration date.

Administer vaccines within the prescribed time periods following
reconstitution.

Wait to draw vaccines into syringes until immediately prior to
administration.

Never mix vaccines in the same syringe unless they are specifically
approved for mixing by the Food and Drug Administration (FDA).
Record vaccine and administration information, including lot numbers
and injection sites, in the patient’s record.

Vaccination ranks as the number one public health achievement of the

20th century (C.D.C.P., 2011). Vaccines prevent an estimated 2.5 million

deaths worldwide each year (Plan, 2013), and are amongst the most cost-

effective preventive measures against infectious diseases. According to the
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World Health Organization (WHO), vaccines are currently available for over
26 infectious diseases, many of which are designated for childhood
vaccination. While vaccination has traditionally been against infectious
diseases, there is significant emerging interest and work in developing vaccines
for non-communicable diseases and chronic conditions, which is beyond the
scope of discussion in this paper. Until very recently, physicians and nurses
were generally the only healthcare professionals permitted to administer
vaccines to patients. These vaccines were administered in a range of settings
(for example in clinics and primary health care centers, community health
clinics, work places, schools, and in hospitals). Despite the effectiveness and
availability of vaccines in many parts of the world, vaccination rates and
service uptake remain suboptimal among both healthcare providers and the
public (Dube,et al, 2015).
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Methodology

The methodologies employed in the current study are discussed in this
chapter. These approaches include research design, administrative arrangements,
study preparation, study sample, study tool, and data collection methods, as well
as pilot study, data analysis, and study limits.

3.1. Design of the Study

A quasi-experimental approach design to identify primary health care
provider knowledge regarding tetanus disease and tetanus toxoid vaccine. A test-
retest methodology has been used to create an educational program. The research
took place from February 12"™ 2020 through May 28", 2021. Prior to the
program's execution, the questionnaire was sent to the primary health care
providers for a pretest. Following that, a pre-test was conducted, followed by a

post-test four weeks later.

3.2. Administrative and Ethical Considerations
Prior to the collection of the study results, official permits were obtained
from the relevant authorities as follows:
1. Approval from the Research Ethical Committee of the University of
Babylon at the College of Nursing (Appendix A 1).
2. The Babylon Health Directorate (Training and Development Division) also
obtained official permits to formally access the primary healthcare sectors
in Hilla City(Appendix A 2,3)..
3. The permission is presented to Health Sectors in Hilla City. Which include
Hilla First and Second Sector. (Appendix A 4).
4. Primary health care providers have been told that their inclusion in the
research was voluntary. The investigator explained the intent and the

advantages of the research. After they decided to participate in the study,
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they were given an anonymous questionnaire to preserve absolute

confidentiality for the participants.
3.3. Setting of the Study

The study was carried out in the Babylon province. The study's

environment was carefully picked from primary health care centers linked with
the First and Second Hilla Sectors to be used as the study's location, the study
was carried out at Almuhandisin and Alkawther primary health care centers in
AL-AL-Hilla City.

Primary healthcare is the first contact a person has with the health system
when they have a health problem, primary healthcare refers to a broad range of
health services provided by medical professionals in the community, general
practitioner (GP) is a primary healthcare provider, and so are nurses, pharmacists
and allied health providers like dentists,also primary healthcare is the provision of
health services including diagnosis and treatment of a health condition, and
support in managing long-term healthcare, including chronic conditions like

diabetes.
3.4. Sample of the Study

There are two stages of sampling
3.5.1.Stage | Center selection

A Non probability (purposive sample) of (Almuhandisin) primary health
care center affiliated to AL-Hilla First sector was selected for study group and
(Alkawther) primary health care center affiliated to AL-Hilla Second sector was
selected for control group. Also (Alasatitha) primary health care center affiliated

to AL-Hilla First sector was selected for needs Assessment.
3.5.2.Stage Il (Selection of health care provider from primary
health center).

A purposive sample of 40 healthcare providers working in primary health

centers in the Hilla city was chosen using a non-probability (convenience
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sample) method. They were split into two equal groups of 20 healthcare
providers, one of which was exposed to the education program (study group) and
the other which was not (control group).
3.5. Selection of Study Sample

A total of (53) primary health care providers were working in primary
health care centers during the time of the study period and met the study criteria
and agree to participate. Eight primary health care providers for pilot study were
excluded from the study sample. Five primary health care providers from the
total sample have participated in the needs assessment also excluded from the
study. The rest of primary health care providers were divided into two groups as

(20) to the study group and (20) to the control group.
3.6. Steps of the study

3.6.1. Determine the need of primary health care providers to educational
program for Enhancement their knowledge about tetanus and tetanus
toxoid vaccines.

To determine the need for a tetanus and tetanus toxoid vaccine education
program for primary health care providers, as well as how to recognize and
assess knowledge using a questionnaire. This assessment was completed by five
health care professionals. The objective of this assessment was to evaluate the
knowledge of the primary health care provider's needs about tetanus and tetanus
toxoid vaccine. To accomplish this phase of the study, the researcher used an
open questionnaire format.

The content of the format was based on the review of related literature
and subjective experiences of the knowledge questions. A test was applied on a
sample consisting of (5) primary health care providers working in primary health
care Center in Hilla city. As for an assessment of the primary health care
providers needs a questionnaire. Each health care provider was given a time
period between (15-20) minutes to answer the questions. The results of the

assessment revealed that the majority (62%) of the primary health care providers
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displayed knowledge deficit about What are the Tetanus disease , tetanus toxoid
vaccine concept and doses given. Therefore the results reveal that primary health
care providers need to complete an educational program on tetanus and tetanus
toxoid vaccines.

3.6.2.Construction and Implementation of the Education Program
3.6.2.1.Construction of tetanus disease and tetanus vaccine program:

The education program design was based on the results of primary health
care providers needs assessment; and information gained from reviewing the
relative scientific literature, previous studies and through the researcher's
experience. The content of the program evaluated by experts in different field
(Appendix G). A revision was made on the contents of the program form based
on these experts' recommendations and suggestions. They have agreed that the
program was designed efficiently to improve primary health care providers'
knowledge toward an educational program

There are four lectures in the curriculum. Each one has an overview that
includes an introduction, content, objectives, lecture location, teaching technique,
teaching demonstration, and time consumption. All of those lectures are collected
in a handbook that is sent to the research group's healthcare professionals prior to
the program's deployment (Appendix D)
3.6.2.2.Tetanus and Tetanus toxoid Vaccine Program

On the principal domains, the tetanus vaccine program is implemented
during four sessions. Each session lasts about an hour and is held in the
Almuhandisin primary health care center.

At 11 am. and 12 p.m., all of the lectures are given to the participants
(Appendix C).

First session:
e Background about vaccines.
e Background about Tetanus disease.

Place of lecture: (Almuhandisin) primary health care center
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Time of Lecture-From 11 a.m. and 12 p.m.
Second session:
e Type of Tetanus disease.
Place of lecture: (Almuhandisin) primary health care center
Time of Lecture-From 11 a.m. and 12 p.m.
Third session:
o Treatment of Tetanus disease.
e Place of lecture: (Almuhandisin) primary health care center
e Time of Lecture-From 11 a.m. and 12 p.m.
Fourth session:
o Tetanus vaccine.
o Ways of giving Tetanus vaccine.
o Place of lecture: (Almuhandisin) primary health care center
e Time of Lecture-From 11 a.m. and 12 p.m.
The means used in administering the educational program:
eBooklet of educational program.
e The style of lecture and discussion
¢ The use of data projector
3.7. Group Assignment
3.7.1. Control Group:

Primary health care providers in the control group were exposed only to

the usual activities of their units. This information also included brief

instructions, which was provided by the physician.

3.7.2. Study Group:

The study group got the same information as the control group, as well as

an educational program aimed at improving the participants' knowledge of

tetanus toxoid vaccine.
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3.8. Assessing the Effectiveness of the Education Program
The study used a post-test to analyze the changes in healthcare providers'
attitudes on tetanus immunizations following the implementation of the

Education Program.

3.9. Study Instrument

A detailed examination of relevant literature and prior studies is used to
create and create a questionnaire format and an education program. The
supervisor and specialists studied and analyzed the document. The questionnaire

Is used to collect data and comprises the following questions:

Part I:This part contains a social demographic characteristics which consists of
(8) items that include (age, gender, marital status, occupational status,
educational attainment, years of service in primary health care center
and having knowledge about tetanus.

Part Il: This section contains six domains for evaluating primary health care

providers' knowledge of tetanus and the Tetanus toxoid vaccination.
The following is how it is presented:

Domain (1):This domain contains (8) items of general information regarding
tetanus desease and tetanus toxoid vaccine knowledge held by health-
care providers.

Domain (2):This domain contains (5) Tetanus Sign and Symptom entries.

Domain (3):This domain contains (9) entries. What is the best way to administer
vaccinations.

Domain (4):This domain includes (4) items of methods of prevention.

Domain (5): This domain includes (4) items of Complications of tetanus.

Domain (6): This domain includes (6) items of the extent of the problem.
3.10. Rating and Scoring

The item rating was done using the semantic scale, which was scored as

follows: (2) for correct responses, and (1) for incorrect responses.
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3.11. Methods of Data Collection

The information was gathered using a developed questionnaire (Arabic
version) with self-reporting. To clarify and explain the methodology of answers,
the researcher interviewed the sample in Almuhandisin primary health care
center. The construction of the software and data gathering took place between
March 9™ and May 28", 2020.

Data collection is carried out through the following technique:

1. Initial assessment to find out the need for this program

2. Pre-test (for study and control groups)

3. Implementing the constructed educational program for (study group) are
exposed to posttest.

4. Four weeks later primary health care providers are exposed to posttest.
3.12. Pilot Study

A non-probability (purposive sample) of eight healthcare providers
working at the Alkefl primary health center in the city of AL - Hilla was chosen.
This pilot study is being conducted to determine the validity and reliability of the
study instrument, as well as to confirm its clarity and content adequacy, as well
as to estimate the standard time required for data compilation for each
personality during the self-report procedure and to identify potential difficulties.
The study was conducted from the period of 4™ March 2020 to 8" March 2020.
3.12.1.Validity of the Questionnaire:

The legitimacy of the content is assessed by a panel of (14) experts. Experts
in the fields of nursing and medicine. There are eight faculty members from the
University of Babylon's Faculty of Nursing,

The experts' responses demonstrate that all of the experts agree that the
guestionnaire's (51) items are clear and suitable for measuring the phenomenon
under investigation. On a few issues, changes are made based on the advice of

specialists (Appendix G).
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3.12.2.Reliability of the Questionnaire:

Data was collected from eight health care clinicians who work in primary
health care clinics. The reliability coefficient was utilized to determine the
concordance between the items of the questionnaire utilizing reliability testing as
a statistical analysis method. As evaluated by a Cronbach's alpha and displayed
below, the scale exhibited an adequate level of internal consistency (LoBiondo
and Haber, 2014):

Table3-1:Reliability of the Studied Questionnaire

No. of items Alpha Cronbach Acceptable Value Assessment

Pass
Knowledge Items= (36) 0.81 0.70
Accepted

The questionnaire is reliable. The time required for answering the
questionnaire ranged from (15-20) minutes. The instrument items were clarify
and understood the phenomenon of primary health care providers knowledge
regarding tetanus disease and tetanus toxoid vaccines at primary health care

centres in Hilla City on the same society at any time in the future.

3.13 .Methods of Statistics
The collected data of the study was analyzed using SPSS (Statistical

Package of Social Sciences) version 20 and Microsoft Excel (2010):

3.13.1.Descriptive

A. Statistical tables "Frequencies and percent" which are:

o _ Frequency

100

°~ Sample Size

B. Mean of scores"M.s.".

The following formula can be used to obtain the average score:
_ Yri=1FixSi

M.S = 100
Sri= 1F
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For Knowledge Questionnaire

> xi=sum of the "1x Incorrect+2x Correct" for items.
(1)(Mean<1.5)is considered Poor Knowledge.
(2)(Mean > 1.5)is considered Good Knowledge.
C. The test of standard deviation "S.d..

- X)2
Standard deviation = XX -X)

D. It employs the "Cronbach alpha™ correlational coefficient in determining the
research tool's internal consistency, which may be determined using the
formula below:

K i=1 0y

a=——]|1-
K-1 {<=1Z§<=1Gij‘

The investigate covariance between the items | and j is K, where K is the
item number of questions. It's important to note that the variance of item I is not
the same as the standard deviation.
3.13.2.Inferential
One Way ANOVA test

To see if there is a variation in the number of nominal standards of
dichotomous random variables such as primary health care providers' expertise in
different groups, as well as their demographic features.

Paired sample t-test

To comparison between test in one group such as (pre-post study group

and pre-post control group test).
Independent t-test
To comparison between two independent samples such as (pre-test of

study group and pre-test of control group).
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For computing substantial levels relative to the level, the following

shortcuts are used:
(1) NS:Non significantly at probability-value>0.05.
(2) S:Significantly at probability-value<0.05.
(3) HS:Highly significantly at probability-value<0.01.
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Table 4-1: Socio-Demographic Characteristic of the Study Sample with
Statistical Differences

Study Control o
Sig Difference
. Group Group
Demographic Data Groups
T-
Freq. % Freq. % D.F. | P-Value
Value
18-27 years 7 35.0 9 45.0
28-37 years 6 30.0 3 15.0
Age / Years 38-47 years 7 35.0 5 25.0 | -0.309 | 38 0.759
48 and older 0 0.0 3 15.0
Total 20 100.0 20 100.0
Male 7 35.0 9 45.0
Gender Female 13 65.0 11 55.0 | 0.632 | 38 0.531
Total 20 100.0 20 100.0
Single 6 30.0 7 35.0
Marital Status Marriage 14 70.0 13 65.0 | 0.330 38 0.744
Total 20 100.0 20 100.0
Physician 0 0.0 3 15.0
Nurse 9 45.0 8 40.0
) Assistant physician 11 55.0 7 35.0
Occupational status 0.399 38 0.692
Pharmacist 0 0.0 1 5.0
Laboratory 0 0.0 1 5.0
Total 20 100.0 20 100.0
secondary school
. 8 40.0 8 40.0
Nursing
Educational attainment Diploma 10 50.0 9 450 | -0.230 | 38 0.819
Bachelor 2 10.0 3 15.0
Total 20 100.0 20 100.0
1to10 8 40.0 10 50.0
Year of Experience in 11t0 20 11 55.0 6 30.0
. -0.510 | 38 0.613
primary health care center 21t0 30 1 5.0 4 20.0
Total 20 100.0 20 100.0
Yes 16 80.0 16 80.0
Do you have knowledge
No 4 20.0 4 20.0 | 0.000 | 38 1.000
about tetanus
Total 20 100.0 20 100.0

(Freq.): Frequency, (%): percentage, (P Value): probability value, (Ns): Non-significant (S): significant, (T value):
t-test, (D f): degree of freedom
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This table represents the distribution of the primary health care providers
their demographic characteristics in term of frequencies and percentage (control
versus study). Age of the study participants ranged from 18-27 and 38-47 years
as distributed in study group, while 35% of participants in the control group
were aged 18-27 years old, there were somewhat less female primary health care
providerss were dominate in both study-control groups, it constituted (65% &
55%) respectively. Concerning marital status, most of study sample were
married in both groups (study-control) which composed (70% & 65%)
respectively. Regarding occupational status, most of study participants in study
groups work as doctor assistant and constituted (55%), while in control group
they work as a health care providers and constituted (40%) out total number and
graduated diploma. Year of experience in primary health care center in study
group were 11 to 20 years and composed (55%), while fifty percent were 1 to 10
years experience in control group. Eighty percent in both groups (study-control)

were having knowledge about the vaccine (tetanus).
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Table 4-2: Primary Health care providers Responses of Study Group at
Pre-Post Test Regarding to knowledge Educational Program

Pre-Test Post - Test Sig Difference
[«5) [<5)
List Items % a P a 7 = " =
s | s |2 o 2] 3| S
[ o
General information of Health care provider' knowledge
. . 0.000
1 Tetanus is considered as non- | 140 0.503 £ | 200 | 0.000 p | -5339 | 19
communicable disease S
0.000
2 | Tetanus is (all answers) 120 | 0410 } ¢ | 1.80 } 0410 | p | -5.339 | 19 s
. . . 0.000
3 The disease is transmitted by(all | 115 | 0.366 E | 175 0444 | p | -5339 | 19
answers) S
0.005
4 | The cause of tetanus is bacteria 1.65 | 0489 | p | 2.00 | 0.000 | p | -3.199 | 19 S
. . . . 0.000
The incubation period for tetanusis | 110 | 0.308 1.80 | 0.410 -6.658 | 19
5 : : FlL : P :
From 4 days to three weeks S
. . 0.000
6 It is considered one of the types of | 125 | 0.444 F |19 | 0308 | p | -5.940 | 19
tetanus, except D/selection B, C S
o 0.000
7 The tetanus vaccine is known as It | 110 | 0.308 £ | 185| 0366 | p | -7.550 | 19
is a debilitating vaccine S
The appropriate temperature for 0.000
8 | keeping tetanus vaccine is-2-8 | 150 | 0513 } p | 2.00 | 0.000 | p | -4.359 | 19 S
Celsius
Sign and symptom of Tetanus
The most important symptoms of
g . 0.002
g | tetanus are Difficulty chewing, | 135 | 0.489 El175 | 044a | p | -3559 | 19
difficulty swallowing, and general ' ' S
stiffness in the body
10 It is considered one of sign and | 110 | 0.308 El1s0 | 0410 | p | -6:658 | 19 0.000
symptoms of tetanus None of above ' ' S
The cause of seizures for a patient 0.000
11 | with tetanus is Exposure to loud | 100 | 0.000 | £ | 175 | 0444 | p | -7.550 | 19 S
sound
The atient  initiall suffers 0.000
12 pat mnitially u 1.00 0.000 F | 1.80 | 0.410 p | -8718 | 19
headache S
13 Tetanus is an acute disease that | 130 | 0.470 El145] o510 | p | -2.831 | 29 0.083
called lock jaw because ' ' NS
How to deal with vaccine administration
Tetanus Vaccine is listed in routine 0.000
14 vaccinations in many countries 1.35 0489 | F | 1.95] 0224 ) P | -5.339 | 19 S
Tetanus vaccine is given to a : 0.000
5 pregnant mother at27 and 36 Week 1.10 0.308 | F ] 200} 0000 | P 13%07 19 S
The first dose of tetanus vaccine is 0.000
16 given at the age of -: of the child 125 ] 0444 1 F [ 1.90 | 0308 | P} -5940 19 S
17 | The difference between atripleand | ;o= | 4004 | £ | 170 | 0470 | P | -5.940 | 19 0.000
a double tetanus vaccine is S
18 The_mo_st groups need of tetanus 1.40 0503 | F | 185 | 0366 | p | -3943 | 19 0.001
vaccine is S
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The appropriate place to inject the 0.000
19 vaccine for child is 1.40 0.503 F | 1.95 224 P | -4819 | 19 S
Children are vaccinated with two 0.000
20 | additional boosting doses at school | 1.25 0444 | F | 1.80 | .410 P | -4819 | 19 .S
within
g1 | Expected side effects —after | 4.5 | o366 | £ | 180 | 410 | P | -5.940 | 19 | 0000
administering tetanus vaccine S
oo | Which of the categories is more | 4 o0 | 400 | £ | 2.00 | 0.000 | P | -5.940 | 19 0.000
doses given( child) S
Ways of prevention
One of the most important tips to
o3 [@void tetanus is You can easily | 4,0 | 410 | F | 185 | 0366 | P | -5.040 | 19 0.000
avoid tetanus if you receive the S
vaccine
g4 | What the person acquires after | 43, | o470 | £ | 200 | 0.000 | P | -6.658 | 19 | 9000
tetanus infection S
g5 | When a wound or acute object | 4 a5 | (489 | £ | 200 | 0.000 | P | 3199 | 19 | ©90°
occurs, the injured person is given S
26 Among other t_hlngs_ necessary to 135 0489 | E 1185 0366 | P | -2350 | 19 0.000
prevent tetanus infection S
Complications of tetanus
g7 |All It is considered one of the | 55 | o470 | F | 100 | 0308 | P | 5330 | 10 | 0%
important complications of tetanus S
One of the complications of tetanus 0.000
28 | is considered the most common 1.20 0410 | F | 2.00 | 0.000 | P | -8.718 | 19 .S
death cause
29 | The Convulsion Cause fractures: 1.40 0503 | F | 195 | 0224 | P | -4.819 | 19 0'%00
Treatment of tetanus focuses on
3o | controlling complications  the | 4 o5 | 440 | £ | 155 | 0510 | P | -2.854 | 19 | 0010
disease until its toxi effects S
disappear
The extent of the problem
The disease continues to afflict a 0.005
31 health problem in the world 1.65 0.489 | P | 2.00 | 0.000 | P | -3.199 | 19 S
32 | Tetanus spreads when itis 1.10 0.308 | F | 1.85 | 0.366 | P | -7.550 | 19 0'%00
The World Health Organization 0.042
33 | estimates that neonatal tetanus has | 1.80 0410 | P | 200 | 0.000 | P | -2.179 | 19 IS
decreased
Dies as a result of this disease 35- 0.000
34 70% Those who develop it 1.10 0.308 | F | 1.60 | 0.503 | P | -4.359 | 19 S
Government institutions are 0.000
35 | sufficient to control tetanus in the | 1.15 0.366 | F | 190 | 0.308 | P | -7.550 | 19 'S
presence of:
Social media has a role in raising 0.000
36 awareness and controlling tetanus 1.45 0.510 | F ] 200} 0.000 } P | -4.819 } 19 S

(M.s) mean of score 1.5, (SD) stander deviation (P) pass, (F) fail , (Ns), Non-significant (S): significant, (T value): t-
test, (D f): degree of freedom

Health care provider's questionnaire items towards knowledge regarding

tetanus disease and tetanus toxoid vaccines, which classified in six axis (main

domains), using MCQ questionnaire's items technique which were classify in to

two categories responses, such as "False and True" along studied (Pre, and Post)

periods due to application an educational program for study group, are chooses
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for comparisons significant. Findings shows that there are significant difference

between pre-post tests of study group in all Primary health care providers

knowledge items except items number (5) in signs and symptom of tetanus show

that there are no significant differences.

Table 4-3: Statistical distribution of the Study Group by their overall
responses with Significant Difference between Pre-Test and

Post-Test Scores

Overall assessment Pre-test Post-test
for study group Freq. % M.s. Sd Freq. % M.s. S.d
Fail 20 100 0 0
Pass 0 0 1.2861 0.136 20 100 1.8625 0.065
Total 20 100.0 20 100.0
t-value= -21.267
df.=19
p-value= 0.000
HS
(M.s) mean of score 1.5, (SD) stander deviation ,(Ns): Non-significant (S): significant, (T value): t-test, (D f): degree
of freedom

Results of testing significant with reference of questionnaire's items are
reported mostly highly significant differences at P-value <0.05, which assigned
effectiveness of the studied educational program through raising knowledge
grades regarding Primary health care providers staff in study group, and that be
enable to confirms importance or successfulness of applying the suggested

program.
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Figure 4-1: Difference between Pre-Test and Post-Test Scores Study Group

Table 4-4:Primary health care providers responses of Control Group at
Pre-Post Test Regarding to knowledge Educational Program

Pre-Test Post - Test Sig Difference
[«5) [«5)
List Items v a G| @ a y = w =
= 2 < b 7 < > a) >
— o
General information of Health care provider' knowledge
1 Tetanus s co_nS|dered as non- | 4 e 0510 | E 1125 | 044a | £ | 1453 | 19 0.163
communicable disease NS
2 Tetanus is (all answers) 1.20 0410 | F | 145 | 0510 | F | -2517 | 19 O'%Zl
3 The disease is transmitted by(all 115 0366 | E 11401 0503 | £ | -2517 | 19 0.021
answers) S
4 The cause of tetanus is bacteria 1.30 0470 | F | 125 | 0444 | F .567 19 Oi\‘?g
5 The incubation period for tetanus is 110 0308 | E 1130 0a70 | £ | 2179 | 19 0.042
From 4 days to three weeks S
It is considered one of the types of 0.186
6 tetanus, except D/selection B, C 1.20 0.410 F | 1.35] 0489 F | -1371] 19 NS
7 The tetgpus_vaccme_ is known as It 1.20 0410 | E 11051 0224 | £ | 1831 | 19 0.083
is a debilitating vaccine NS
The appropriate temperature for 0.186
8 keeping tetanus vaccine is--2-8 | 1.30 0470 | F | 115 | 0366 | F | 1.371 | 19 NS

Celsius

Sign and symptom of Tetanus

The most important symptoms of
tetanus are Difficulty chewing, 0.083

9 difficulty swallowing, and general 115 0.366 | F | 1.30 | 0470 ) F | -1.831 ] 19 NS
stiffness in the body

10 It is considered one of sign and 115 0366 | E 11151 0366 | E | 0000 | 19 1.000
symptoms of tetanus None of above NS
The cause of seizures for a patient 0.163

1 with tetanus is Exposure to loud 1.05 0.224 | F | 1151 0366 | F | -1453 | 19 NS
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sound
12 The patient initially  suffers 1.05 0224 | E | 1.25 | 0.444 2179 | 19 0.042
headache S
13 Tetanus is an acute disease that 1.20 0410 | E | 1.40 | 0503 2179 | 19 0.042
called lock jaw because S
How to deal with vaccine administration
Tetanus Vaccine is listed in routine 0.163
14 vaccinations in many countries 1.25 0.444 | F | 1.35 1 0.489 -1453 ) 19 NS
Tetanus vaccine is given to a 0.330
15 pregnant mother at27 and 36 Week 115 0.366 | F | 1.25] 0.444 -1.000 } 19 NS
The first dose of tetanus vaccine is 0.163
16 given at the age of -: of the child 1.25 0.444 1 F | 1.35 1 0.489 -1453 ) 19 NS
The difference between a triple and 0.083
7 a double tetanus vaccine is 1.10 0.308 | F | 1.25] 0.444 -1831 ) 19 NS
The most groups need of tetanus 0.577
18 vaccine is 1.35 0.489 | F | 1.40 | 0.503 -567 | 19 NS
The appropriate place to inject the 0.186
19 vaccine for child is 1.20 0.410 F || 1.35 | 0.489 -1.371 | 19 NS
Children are vaccinated with two 0.330
20 | additional boosting doses at school 1.20 0410 | F | 1.30 | 0.470 -1.000 | 19 NS
within
g1 | Expected ~side effects after | 4 o5 | 5904 | £ | 130 | 0.470 2517 | 19 | 094
administering tetanus vaccine S
oo | Which of the categories is more | 4 o0 | 5470 | £ | 145 | 0510 1831 | 19 0.083
doses given( child) NS
Ways of prevention
One of the most important tips to
23 avo!d tetanus is You can easily 1.20 0410 | £ | 1.40 | 0503 2179 | 19 0.042
avoid tetanus if you receive the S
vaccine
o4 | What the person acquires after | 4 oo | 5004 | £ | 115 | 0.366 1453 | 19 0.163
tetanus infection NS
o5 | When a wound or acute object | 44, | 5470 | £ | 140 | 0503 1453 | 19 | 9188
occurs, the injured person is given NS
2% Among other t_hlngs_ necessary to 135 0489 | E | 1.35 | 0.489 0000 | 19 1.000
prevent tetanus infection NS
Complications of tetanus
g7 | All It is considered one of the | )4, | 470 | £ | 120 | 0.410 1453 | 19 | 0163
important complications of tetanus NS
One of the complications of tetanus 0083
28 | is considered the most common 1.30 0470 | F | 1.15 | 0.366 1.831 | 19 NS
death cause
29 | The Convulsion Cause fractures: 1.20 0410 | F | 1.10 | 0.308 1453 | 19 0&23
Treatment of tetanus focuses on
controlling  complications  the 0.083
30 disease until its toxi effects 1.40 0.503 | F | 1.25 ] 0.444 1831 | 19 NS
disappear
The extent of the problem
The disease continues to afflict a 0.577
31 health problem in the world 1.25 0.444 | F | 1.20 | 0.410 0.567 ) 19 NS
32 | Tetanus spreads when it is 1.20 0410 | F | 1.30 | 0.470 -1.000 | 19 Oﬁgo
The World Health Organization 0083
33 | estimates that neonatal tetanus has | 1.10 0308 | F | 1.25 | 0.444 -1.831 | 19 NS
decreased
Dies as a result of this disease 35- 0.104
34 70% Those who develop it 1.65 0.489 P || 1.45 | 0.510 1.710 19 NS
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Government institutions are

35 | sufficient to control tetanus in the | 1.15 0366 | F | 1.30 | 0.470 | F | -1.831 | 19 Oi\?gg
presence of:

36 Social media has a ro_le in raising | 4 ¢ 0366 | E 1135 0489 | F | -2179 | 19 0.042
awareness and controlling tetanus NS

(M.s) mean of score 1.5, (SD) stander deviation (P) pass, (F) fail , (Ns): Non-significant (S): significant, (T value): t-
test, (D f): degree of freedom

Primary health care providers's questionnaire items towards knowledge
regarding tetanus disease and tetanus toxoid vaccines, which classified in six
axis (main domains), using MCQ questionnaire's items technique which were
classify into two categories responses, such as "False and True™ along control
(Pre, and Post) periods due to not application an educational program for control
group, are chooses for comparisons significant. Findings show that there are no
significant difference between pre-post tests of control group in all primary
health care providers knowledge items except, items number (2, 3, 5, 12, 13, 21,

& 23) show that there are significant differences.

Table 4-5: Statistical distribution of the Control group by their overall
responses with Significant Difference between Pre-Test and

Post-Test Scores

Overall assessment for Pre-test Post-test
Control group Freq. % M.s. Sd Freaq. % M.s. S.d
Pass 0 0 0 0
Fail 20 100 1.2444 0.0621 20 100 1.2431 0.0708
Total 20 100.0 20 100.0
t-value= 0.203
df=19
p-value=0.841
NS
(M.s) mean of score 1.5, (SD) stander deviation ,(Ns): Non-significant (S): significant, (T value): t-test, (D f): degree
of freedom

Results of testing significant with reference of questionnaire's items are
reported mostly no significant differences at P-value >0.05, which assigned
need to educational program to raising knowledge grades regarding Primary
health care providers staff in control group, and that be enable to confirms

importance of applying the suggested program.
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Figure 4-2: Difference between Pre-Test and Post-Test Scores Control

Group

Table 4-6: Significant Difference between Study and Control Groups

Regarding Pre-Test Scores

Study group Control group
Pre-test Freq. | % M.s. s.d Freq. % M.s. s.d

Fail 20 100 20 100
Pass 0 0 1.2861 0.136 0 0 1.2861 0.136
Total 20 100.0 20 100.0

t-value= 1.245

d.f.=38
p-value= 0.221
NS
(M.s) mean of score 1.5, (SD) stander deviation ,(Ns): Non-significant (S): significant, (T value): t-test, (D f): degree of
freedom

Results of testing significant with reference of questionnaire's items are
reported mostly no significant differences between study and control groups at
P-value >0.05, which due to not conduct an educational program.
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Figure 4-3: Difference between Pre-Test Study-Control Groups

Table 4-7: Significant Difference between Study and Control Groups

Regarding Post-Test Scores

Study group Control group
Post-test Freq. % M.s. S.d Freq. % M.s. S.d
Fail 0 0 20 100
Pass 20 100 1.8625 0.0652 0 0 1.2444 | 0.0621
Total 20 100.0 20 100.0
t-value= 28.745
d.f.=38
p-value= 0.000
HS

(M.s) mean of score 1.5, (SD) stander deviation ,(Ns): Non-significant (S): significant, (T value): t-test, (D f): degree of

freedom

Results of testing significant with reference of questionnaire's items are

reported mostly highly significant differences at P-value <0.01, which assigned

effectiveness of the studied educational program as unlike control group through

raising knowledge grades regarding Primary health care providers staff in study

group, and that be enable to confirms importance or successfulness of applying

the suggested program.
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Figure 4-5: Difference between Study and Control Groups Regarding Pre-
Post-Test Scores
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Tabe 4-8: Mean differences (ANOVA) between the Overall Knowledge at
Pre (Study Group) test and their Demographic Data

Demographic Data d.f Mean Square F Sig.
Between Groups 12 1.067 6.222 0.011
Age/ Years Within Groups 7 0.171 ' NS
Total 19
Between Groups 12 0.279 1.628 0.265
Within Groups 7 0.171 ' NS
Gender
Total 19
Between Groups 12 0.208
. Within Groupz 7 0.243 0.858 0.611
Marital Status
Total 19
Between Groups 12 0.271 1115 0.461
Occupational status Within Groups 7 0.243 ' NS
Total 19
Between Groups 12 0.375 0.709 0.713
Academic attainment Within Groups ! 0.529 NS
Total 19
Year of Experience in primary health Iﬁ\;\ﬁ?g rl;’C;UppSS 172 i;igg 4.553 O£§7
care Total 19
Do you have knowledge about Iﬁ‘:ﬁ?g rg%upzs 172 1?1 0.972 Oﬁgo
tetanus -
Total 19

This table shows that there is no statistical significant between
demographic data of study sample and their knowledge at (pre-test) educational
program follow up p-value >0.05. The educational program when analyzed by
ANOVA test.
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Table 4-9: Mean differences (ANOVA) between the Overall Knowledge at
Post (Study Group) test and their Demographic Data

Demographic Data d.f Mean Square F Sig.
Between Groups 7 .867 1313 0.324
Age/ Years Within Groups 12 0.661 ' NS
Total 19
Between Groups 7 0.196 0.740 0.644
Within Groups 12 0.265 ' NS
Gender
Total 19
Between Groups 7 0.289 1501 0.229
Marital Status Within Groups 12 0.182 NS
Total 19
Between Groups 7 0.177 0.570 0.767
Occupational status Within Groups 12 0.310 ' NS
Total 19
Between Groups 7 0.610 1.864 0.164
Academic attainment Within Groups 12 0.327 NS
Total 19
. . . Between Groups 7 64.636 0.389
Year of EXpe”e“Cf:rL” primary health ™ 0virin Groups | 12 55.479 1165 NS
Total 19
Between Groups 7 0.192 0.354
—— 1.24
Do you have knowledge about Within Groups B 0.155 0 NS
tetanus
Total 19

This table shows that there is no statistical significant between
demographic data of study sample and their knowledge at (post-test) educational
program follow up p-value >0.05. The educational program when analyzed by
ANOVA test.
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Table 4-10: Mean differences (ANOVA) between the Overall Knowledge at
Pre (Control Group) test and their Demographic Data

Demographic Data d.f Mean Square F Sig.
Between Groups 7 1.364 1.007 0.472
Age/ Years Within Groups 12 1.354 ' NS
Total 19
Between Groups 7 0.195 0.654 0.706
Within Groups 12 0.299 ' NS
Gender
Total 19
Between Groups 7 0.138 462 0.844
. Within Groups 12 0.299 ' NS
Marital Status
Total 19
Between Groups 7 1.338 1676 0.206
Occupational status Within Groups 12 0.799 ' NS
Total 19
Between Groups 7 0.548 1111 0.416
- : Within Groups 12 0.493 ' NS
Academic attainment
Total 19
. . . Between Groups 7 120.826 0.424
Year of EXper'e”Cer” primary health = Groups | 12 110.285 1.096 NS
Total 19
Between Groups 7 0.290 0.046
—— 2.
Do you have knowledge about Within Groups 12 0.097 988 NS
tetanus
Total 19

This table shows that there is no statistical significant between
demographic data of control sample and their knowledge at (pre-test)
educational program follow up p-value >0.05. The educational program when
analyzed by ANOVA test.
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Table 4-11: Mean differences (ANOVA) between the Overall Knowledge at
Post (Control Group) test and their Demographic Data

Demographic Data d.f Mean Square F Sig.
Between Groups 8 1.367
Age/ Years Within Groups 11 1.352 1011 0.479
Total 19
Between Groups 8 0.352
Within Groups 11 0.194 1815 0.177
Gender
Total 19
Marital Status b '
Total 19
Between Groups 8 1.473
. — 2.261 1
Occupational status Within Groups 11 0.652 6 0.105
Total 19
Academic attainment 1Ehin >roups -
Total 19
. . . Between Groups 8 107.792
Year of Experlenczer:an primary health Within Groups 11 118.806 0.907 0.543
Total 19
Between Groups 8 0.275
Do you have knowledge about —— b 3.025 0.046
Within Groups 11 0.091
tetanus
Total 19

This table shows that there is no statistical significant between
demographic data of control sample and their knowledge at (post-test)
educational program follow up p-value >0.05. The educational program when
analyzed by ANOVA test.
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Chapter Five
Discussion of the Study Results

5.1. Introduction

Results of the educational program application regarding tetanus disease
and tetanus toxoid vaccines for primary health care providers who work in
primary health care centers in this chapter. The data were collected through
the application of knowledge test, data have been analysis and interpreted
according to the study objective. The educational program is designed to
provide primary health care providers adequate and important knowledge

about tetanus and tetanus toxoid vaccines.
5.2.  Primary Health Care Providers Demographic

Characteristics

The current study findings indicate that the age of the study participants
ranged from 18-27 and 38-47 years as distributed in the study group, while
35% of participants in the control group were aged 18-27 years old, this can
be explained that the primary health care staff need young staff especially
Immunization units to cover all duties. On the other hand, result declared that
takes place because when the primary health care providers are young they
will have a greater desire to develop their information than the primary health
care providers who are included in higher age group (The researcher).

There were somewhat more female Primary health care providers were
dominate in both groups, it constituted (65% & 55%) respectively. Because
most of the reviewers for health care centers are women, so it requires female
health staff, as is in results. Also, this may be due to the fact that males cover
night duties (especially in hospitals) while females does not. This result has
come with (Pratibha et al., 2005), confirmed that most participants were

female gender.
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Primary health care centers staff their marital status, most of study
sample were married in both groups (study-control) which composed (70% &
65%) respectively. This result come because most of these age groups are the
age of marriage, especially after their completion of the study and
appointment in the field of health institutions. Where the lIragi young after
their graduating from the study and the presence of employment opportunity
take the side of marriage.

Regarding study participants their occupational status, most of study
participants in study groups were work as doctor assistant and constituted
(55%), while in control group they work as a primary health care providers
and constituted (40%) out total number and graduated diploma, as being the
diploma degree were considered the major proportion of staff primary health
care providers in health organization, due to the large number of institutions
that graduate such degrees. Also, this result come because of the primary
health care centers are totally depends on primary health care providers who
graduated from nursing institute and nursing secondary school while primary
health care providers who graduated from nursing college are allocated in
hospitals units as well as they are still in small number compared to other
staff. While, in study of in Kalasin confirmed that 90% of study participants
were Bachelor degree as being the availability of health staff in the care
centers (Widsanugorn, et al., 2011).

However, the year of experience in primary health care center in study
group were 11 to 20 years and composed (55%), while fifty percent were 1 to
10 years experience in control group. In addition eighty percent in both group
(study-control) were had knowledge about vaccine (tetanus). The few years of
experience in control group could be explained by the fact that primary health
care centers staff have a frequent rotating from one unit to another within the
primary health care centers, and they must have the proper training to do

the work.



Chapter Five: Discussion of the Study Results 109

Above findings consisting study conducted in Erbil City, in order to
assess the primary primary health care providers their knowledge about
vaccine at selected primary healthcare centers used questionnaire and self-
report data collection. Findings reveals that most of the providers of health
care in the category aged between (33 and 42) years (31%) and 51% of males
and 80% were married and 56% have graduated from the institute, and half of
them experienced in working between 2-11 years and (29 %) were working in
the vaccination room. Fifty-four of primary health care providers and the
average knowledge about rotavirus (Qadir, 2016).

5.3. Health Care Provides Knowledge

Findings of testing significant with reference of questionnaire's items are
reported mostly high testing significant differences at P-value <0.05, which
assigned effectiveness of the studied educational program through raising
knowledge grades regarding nurse staff in study group, and that be enable to
confirms importance or successfulness of applying the suggested program.
While results of control group, findings reported mostly no significant
differences at P-value >0.05, which assigned need to educational program to
raising knowledge grades regarding nurse staff in control group, and that be
enable to confirms the importance of applying the suggested program. The
deficit knowledge pretest in both study and control groups regarding
knowledge of tetanus toxoid vaccine might be due to several reasons; the
primary health care providers do not develop and update their knowledge
continuously, most of health staff who work in health institutions quit book
reading so they do not follow up and only indulge in their practices,
consequently they became unable to remember some information particularly
the knowledge that related to vaccination.

The knowledge of tetanus immunization for adults was poor among all
categories of primary health care providers, but only 75% of doctors and 51.1

% of nursing personnel correctly knew the immunization schedule against
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tetanus in children. There is a need to upgrade the level of knowledge among
primary health care providers so as to ensure that schedules of tetanus are
followed properly and unnecessary repeated immunizations are avoided and
the same knowledge is passed on to the general public also (Pratibha et al.,
2005).

(Washburn, 2017) reported that It is important to note the importance of
the primary health care providers' knowledge in the workplace which is
confirmed study deals with nursing implications from the operating room to
discharge: therapy following transurethral resection of bladder tumors. Its
confirmed that oncology health care providers, who have a unique knowledge
of safe handling and patient care, can improve staff safety and patient
outcomes in several areas of healthcare organizations, as well as reduce the
mortality and morbidity of urinary bladder cancer by learning more about the

disease and therapy.

5.4. Difference between Study and Control Groups Regarding

Pre-Test Scores
Results of testing significant with reference of questionnaire's items are
reported mostly no significant differences between study and control groups
at P-value >0.05, this can be related to not application of the program. This
results come with a pilot survey deal with insufficient knowledge and
inappropriate practices of emergency doctors towards tetanus prevention in
trauma patients. Findings depicts there were no differences between two

groups at pre-post test in p-value <0.05 (Liu,et al., 2020).
55. Knowledge at Pre (Study Group) test and their

Demographic Data

Results indicate that there is no statistical significant between
demographic data of study sample and their knowledge at (pre-test)
educational program follow up p-value >0.05. This results come with study

has been investigated the knowledge of general public and health
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professionals about tetanus immunization. The results knowledge of tetanus
Immunization was poor among general public as well as primary health care
providers. A substantial proportion of them indicated tetanus injection after
every injury, which was unwarranted. The knowledge of tetanus
immunization schedule for adults was poor among all categories of
respondents. As well as the demographic characteristics of primary health
care providers were insignificant with their knowledge. There is a need to
upgrade the level of knowledge among primary health care providers so as to
ensure that schedules of tetanus are followed properly and unnecessary
repeated immunizations are avoided and the same knowledge is passed on to

the general public also. (Pratibha et al., 2005).
5.6.Knowledge at Post (Study Group) test and their

Demographic Data

The current study findings shows that there is no statistical significant
between demographic data of study sample and their knowledge at (post-test)
educational program follow up p-value >0.05. In this decade, study conducted
in Delhi deals with tetanus toxoid knowledge among Doctors. Results
indicated 38.3% of doctors favored tetanus toxoid injection after every injury.
The correct knowledge of immunization against tetanus in children, pregnant
women and adults was 75%, 90.8% and 35.8% respectively. The knowledge
regarding when to give boosters was even poorer. Demographic has been not
influence their knowledge of tetanus. The present study showed that doctors
had poor knowledge about tetanus immunization that needs to be improved
(Kumar et al., 2005).

5.7.Knowledge at Pre (Control  Group) test and their
Demographic Data
Findings show that there is no statistical significant between

demographic data of control sample and their knowledge at (pre-test)

educational program follow up p-value >0.05. With at the same decade, study
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conducted in Nigeria, deals with factors associated with the tetanus. Findings
depicts that demographic characteristics not associated with factors
responsible for missed opportunity were poor history taking, lack of
knowledge of the current schedule of immunization, dependence on physician
referral for immunization and inefficient immunization record keeping system
(Sule et al., 2014).

5.8. Knowledge at Post (Control Group) test and their

Demographic Data

Findings that there was no statistical significant between demographic
data of control sample and their knowledge at (post-test) educational program
follow up p-value >0.05. The prevention of tetanus toxoid were not
associated with primary health care providers demographic characteristics at
p-value <0.05. This come along with preventive health practices among
doctors in Delhi, Preventive health care practices among the doctors were
low. There was an urgent need for them to follow good health care practices

which they in turn can advocate to their patients (Anand et al., 2018).
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Chapter Six
Conclusion and Recommendations

6.1. Conclusion:

In light of the results and their discussion, this quantitative study used
education program approach with questionnaire items towards enhancing
primary health care providers knowledge regarding tetanus disease and
tetanus toxoid vaccines which classified in six domain, The Questionnaire
items technique which were classified in to two categories responses correct

and incorrect and concludes that:

6.1.1. Knowledge in terms of tetanus disease and tetanus toxoid vaccines,
primary health care providers were deficit knowledge on the pre test in
both groups (study-control).

6.1.2. Primary health care providers were knowledgeable about the post test
in study group.

6.1.3. In the study group, there were disparities in knowledge in both the pre
and post tests. There were variances between Knowledge in both (study
and control) groups at post test.

6.1.4. Pretest, there were no differences in the knowledge between the study

and control groups.

6.1.5. At the post-test, there were variations in knowledge between the study
and control groups.

6.1.6. After the post-test for the Study group for the Educational Program
addressing tetanus disease and tetanus toxoid vaccines, there was an
improvement in primary health care providers' knowledge.

6.1.7. Primary health care providers sociodemographic characteristics in
primary health care and knowledge about tetanus have been no

influences on their knowledge.
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6.2.

6.2.1

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

Recommendations:

Based on conclusion above:

. Encourage health care practitioners to participate in teaching sessions
to increase the knowledge of vaccines, particularly tetanus illness and
tetanus toxoid.

After an education session, reassessment and follow-up for primary
health care providers are required to monitor, evaluate, and promote
their knowledge in order to ensure their application on the job.

Health directorate needs to be providing equipment and facilities in
primary health care centers to implementation of professional practice.
Health directorate decision makers need to be a distribution of primary
health care providers in appropriate numbers in the primary health care
centers with expertise away from new appointments.

The decision makers should support the strength point in primary health
care providers knowledge and practice to meet the patient's needs.
Special guidelines deals with vaccinations should apply on the barriers
in differences locations that can be seen primary health care providers

in the primary health care centers on basic rules of vaccinations.
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Questionnaire

Effectiveness of an Education Program for Enhancing Primary health care
providers Knowledge Regarding Tetanus disease and Tetanus toxoid Vaccine at

Primary Health Care Centers in AL-Hilla City.
Participant Number ()

Part | / demographic —social Characteristics of Health care provider:

1- Name of the primary health care center: -

2- Age: - year
3- Gender: Male - female -

4- Marital Status: Single - married -
Divorced - widower -

5- Occupational status:

Doctor .Nurse .Doctor assistant .Dharmacist Assistant .
Laboratory assistant .Technical .other .

6- Educational attainment:

Nursing secondary Graduate -

Diploma



Questionnaire

Bachelor -
Higher Diploma -

Master -
Doctorate -

7- Year of Experience in primary health care cente -/ear

8- Do you have knowledge about tetanus? Yes - No -

Part 11 /: Evaluating Health care provider’ knowledge about tetanus disease and

Tetanus vaccine:

Domain 1:General information of Health care provider' knowledge about

tetanus disease and tetanus toxoid vaccine:

1- Tetanus is considered as:

A/ Communicable disease - B/ non-communicable disease n

C/Seasonal disease () D/ None of above -

2- Tetanus is:

A/lt is an acute disease caused by infection of wounds by germs that
carry inside the spores -

B/It is an acute disease caused by wound contamination with Clostridium tetani

C/ it leads to Convulsion -



Questionnaire

D/ All of the above -

3- The disease is transmitted by:

A/When using non-sterile tools to cut the umbilical cord )
B/when contaminated materials are used to cover the umbilical -
C/By exposing wounds exposed to air ([

D /All of the above -

4- The cause of tetanus is:

AfParasitic () B/ bacteria [/ virus [ Diprotozoa (D

5- The incubation period for tetanus is:
AlFrom 1to 7 days ([0
B/From one to two weeks -
C/From 4 days to three weeks -

D/From 5 to 10 days ]

6- It is considered one of the types of tetanus, except:

A/Pulmonary tetanus [0 B/maternal tetanus ]

C/neonatal tetanus ~ [(E0) Diselection B, C L

7- The tetanus vaccine is known as:

A/ It is an inert vaccine -

B/ Itis a weakened live vaccine -



Questionnaire

C/ It is a debilitating vaccine [0

D/ It is subscribe -

8- The appropriate temperature for keeping tetanus vaccine is-- Celsius:

A/2-4 - B/2-8 - C/ 2-10 - D/2- 12 -

Domain 2:Sign and symptom of Tetanus:

1-The most important symptoms of tetanus are:
A- Breathing difficulties ()

B- Difficulty chewing, difficulty swallowing, and general stiffness in the body

C-Limb numbness (5 )

D-high body temperature -

2- It is considered one of sign and symptoms of tetanus :

A- continuous cough -

B- eyelid precipitation -

C - Forced mandatory smile -

D- None of above -

3- The cause of seizures for a patient with tetanus is Exposure to:

Al loudsound ()
B/ sun exposure -

C/ high body temperature -

D/ sudden fall -



Questionnaire

4- The patient initially suffers:

A [ headache - B / abdominal pain -
C / pain in the face - D / back pain -

5- Tetanus is an acute disease that called lock jaw because:

A/ facial muscle spasm -

B / jaw muscle spasm -

C / buttock muscle spasm -

D / transforming the entire muscles of the body -

Domain 3 How to deal with vaccine administration:

1- Tetanus Vaccine is listed in routine vaccinations in many countries.

Alyes () B/No ()

2- Tetanus vaccine is given to a pregnant mother at ---------- :

A/ 20 and 24 Week -
B/ 27 and 36 Week -

C/ 32 and 36 Week -
D/ other time -

3- The first dose of tetanus vaccine is given at the age of --------- - of the child

A/ One month - B/ two months C/ four months

D/ six month -

4- The difference between a triple and a double tetanus vaccine is:



Questionnaire

A/ There is no difference between them -

B/ Triple vaccine is given to children under one year and the double
vaccine given afterone year ([

C / Triple vaccines given to pregnant women -
D / Triple vaccines given to single women in adolescence -
5- The most groups need of tetanus vaccine is:
Alchild - B/ pregnant woman - C/ select Aand B -
D/ other -

6- The appropriate place to inject the vaccine for child is:

A/ Humerus muscle ([} B/ subcutaneous [ C/thigh

muscle - D/ in the vein -

7- Children are vaccinated with two additional boosting doses at school

within:
A the ages of 7 and 13 () B/ 6 and 10 years (D
C/ 10 and 15 years -

D/ these child not need to this vaccine at this age -

8- Expected side effects after administering tetanus vaccine:

A/ Fever, redness -

B/ swelling at the site of the injection -

C/  Fever, lethargy and crying of the child -

D/ All above -



Questionnaire

9- Which of the categories is more doses given:

A/child - B/ pregnant woman - C/Adolecance -
D/ Elderly (00

Domain 4 ways of prevention:

1- One of the most important tips to avoid tetanus is:
A/ You can easily avoid tetanus if you receive the vaccine [0

B/ Not to share personal tools with others -

C/ Not used old tools -
D/ All above (0

2- What the person acquires after tetanus infection:
A/ natural immunity (880 B/ acquired immunity ([

C / negative immunity ()

D/ Does not acquire immunity (1)
3- When a wound or acute object occurs, the injured person is given ----- X

A / dose of TIG tetanus immune -

B / tetanus vaccine -
C/ Corticosteroids -

D / No vaccine is given [

4- Among other things necessary to prevent tetanus infection:

A [/ Well wound care and vaccination -

B / Ensure that the affected area is not exposed to air -



Questionnaire

C/ Attention hygiene

D / All of the above -

Domain 5 Complications of tetanus:

1- - - It is considered one of the important complications of tetanus:

A/Blood clot () B/ pneumonia C/ Venous blockage ()

D/ All above -

2- One of the complications of tetanus is considered the most common death

cause:

A respiratory failure ([ B/ fractures [0
C/ kidney failure - D/Arterial blockage -

3- The Convulsion Cause----------- :
A fractures of spine and other bones ()

B / wounds in the mouth and the area around the mouth. [0

C/Bleeding ()
D/ Nothing above (0]

4- Treatment of tetanus focuses on controlling -------- the disease until its
toxic effects disappear:

Alcauses (0]  B/symptoms [0

C / the cause of the disease ) D/ complications [



Questionnaire

Domain 6 The extent of the problem:

1- The disease continues to afflict a health problem in the world

A/ Low Income - -
C / High Income (5 D/ Others ()

2- Tetanus spreads when it is:

B / Medium Income

A [ The immunization coverage (vaccination) ratio is low [

B / Lack of hygiene practices

C/ Use unsteril tools [0
D/ All of the above [T

3- The World Health Organization estimates that neonatal tetanus has ----- X

A decreased [0

B/ increasingly prevalent (001
C / the same ratio (000
D/ Nothing above [0

4- Dies as a result of this disease ------------- Those who develop it:

A125-65% B g 35 709, (D
C 145759 B 55900 D

5- Government institutions are sufficient to control tetanus in the presence

A/ Sufficient with the coverage of the vaccine -



Questionnaire

B / It suffices to have the vaccine treatment -

C/ Answer A, B (1)
D/ Nothing above (1)

6- Social media has a role in raising awareness and controlling tetanus:

Al Always [ B/ Sometimes [
C/Never [F55] D/ Rarely ()
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